lNJUJ 








I £^»> .JJJ-I JjHj A~cU~iJI U**i J-3 ^ £~*< uy*^' 

il_j Melanocytes i-^l^JI l£UU o> ^ iU&tfll uy>LJI **-* ^j gfe) 
,pjs i^xjdl oL^JIj _^JI **U >Ai J 1 1?^» ii -^ i *^ 11 **•&' ^ 








(2) 



Myl 



r-> 



(DHPA) 



I vi 



■CnJj^ 1 *iw A &^ 1 l***sM**&i ( ^ S/I) ^' u^ *l 



1 J5LJI Ji< c~> .(1) pjftl i-lji Ci iiUI oL^iJI ^ j^cJI -u*J . 2 
iJ^UI Juu*\l ^U^l iJL^o ^ ADN Jl lli}> &> l& IJIjH ^ ^ a- 

.^l^jJADNJI^-.il 



J5LU 



170 171 172 173 174 175 176 177 178 179 I NO 
Asn lieu Tyr Asp Leu Phe Val Try Met His Tyi 



LSLU 




.&H\ ^J (1) ^% Wj^H ADN Jl ay -1W 

.^1 ^jJ ( 1 ) poftU Ujftl 2*Al ^L-Sfl iM-» J-*" ■ V 
jfrAlj ,«U)I u aJ^J\ jjJ ( 1 ) r .>SU S^Yl gS»UVl iJU^ ay 0; U - ^ 




XLUI J J^jo HbS , lll)A ^Jl ^UxjLI ^ oy. J>JI ji Otf - 2 

adn ji ii,j> ^ i;^ jii gyi jv>ii . n ^ ^^ji > e> * uyi 

.(2 J£jJI) 



GAA TGA GGT CTC CTC :(1)J£-J 

GAA T(;\ (;GT CAC C TC :(2)JSLJ 

ARNm JI i*iu jj> iJlj^l ol>JI Jjjc. Jl^c^l, . f 
.^Jlj pJUl ou^k-iJI ^J ADN JI .j^. JJbUll 

.HbS j HbA j^jJI ^Uail ^; <>u o>l>VI jj* . v 



,;i 



f j oUai. ^L^i.1 jtt*j Hbs , 2^J\ ij Jy JJ j HbA H a^UTI iJj^JJ >v . * 





jj^_^y VI ^^11 li* ^1,-fcl ■» W 

.^UliiJ^JI^^^I^ 
HbS , HbA ovLWILx jj* 




cH>^ I 



E 




(»j>ll oLJ.1) 
oUL4 



: iJUl -g^H, 

^U-iVI jl-** pU; JJU> 5 • i 
^j— ^Jli-JL^l/A-jll^ 

S /^ UA V | w**c y 



Ji 60(D) 



iiJj 20 (C) 
iiia 15 (B) 



iyUi05(A) 



UiVI 



2»4>* y» ,y ^ysi\ jLj j-HI ^ylJI ^ (1) Hifji 



DjCMJ.AoL-iaJ 

<i>A~Jk.l.,l.|! 




II 






. l^ jocJI j ^1 ^>)l ^Loj ,^.VI ^J Ji>Ull JyUI ^ . 1 . 3 

1 •• 



j 



pi ^UwiVI a^ iL^LJI j> i*ibU j^lj J.JJI ^^cJI ^>_ . 4 
u-l* J! l*J& tfiM 'c^ 1 ' ^ l*** o^h ADN .J ^jb- JI iJLiJI 5-3JI 



.jJJ.1,-,0* 



o^r- 



.ajuuift c j 



JI J> iuciVI AJJ^tf ^JJI ^iJI JU.I 



r- 



L^^*; JtS"! ^ 



J| j J- iJ| ji ^Lk-iVI lili j— i l ^ r »jJI oUaxt 

^ o^^-JL LUll iijJJ-l L.^U.1 r L^I ^ ^tfUl L^ULI jl . 5 
.a* ^JdjL»jL^J^ 1:1 t f.l ..l^VlJI Jiju; V L^Jj 




U2*i 



2; 



JULj . I^J.1 oljai J5Li a.^^ Jjl^ ^j ^ai r jJI jjij ^^ 

.oL-ljjJIj oLxj^I TtJllJ ^/axj i— lj-b »jiJ ^jll 



: Ju U/iys^l gib; cJl5o HbS J^iil .jJI JLjatjA 



i_j Uai- 1 *Ja j j 15L« . 1 

i>jt« PH _ji J^J^ iJJ-- isjj - 2 
0">UJI Jju cjLai-l *j?y jl^o . 3 




HbA 





(+) <■ 



(-) 



yJLJI v-JaiJI (-) 
* r ->^ll v JaiJI( + ) 



©HbS 






(+) 



(-) 



■ 
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. ( l aj^Ji J£a) j^3j>. -j**~ 






°^j^ 



I)NA 







'$] DNA 





^j^l DNA > 



n 




-® 



^ 



I ^sSyiDNA Jlnl 









u - JL «JUrDNAwJULw. 



,^^1 Jiw" : (1) JSLUI 



^j^iJI J\&*l ju— " ^1 ^l>JI ^1 j^iS : (2) JSLJ 

.*o-=JJl UiJI >l| 



(Dii-V 



db^lk^L > ,(1) iiJ^I JSU ^J UjljJI oL>dl Jl* liUitl.i 

(2) 




-JJI •jj--? 0! - 2 




lAj 



0* 

I^Lu ARNm 
iij^ljj-^^IADN-JI 
.(^I^Luii^JiiilJI 

(2) U^jJI ij^ C j-.j . I 



.2^1 0JL4J (ciUj^I) iJUl ^j (oUj/VI) 



ji . 



,j_-JI i^lj ARNm J I au 



■ 13. 



i^j r L->i ja iij* u^ uj, ^j ^^l-j ,i~*ai s^jji ^u^ ^^^ 

KyJ. JjLi (2) iVjJIj . ( r j>J_*) »iA*^ i^j Ll~>i ^ iU; ii> C^ "^> 

u^2 ji i^^gi ^ i*&\ i^j gtAu ^ii^r^i^^ 1 ^ 

.ii^JI e j* Jl ^ ."^ JT ^ y^iK, r > £-> (260 n.. m ) 



*-^c^ 



220 nm t 



ijjjciJI i~j_^l »1—>"^I ijj_^« i—jjj .L->t 



V^ 7 



JVIAi-l 




► u-ftU ^>JI .^s-JI 



*3- 



Jp-T 



w (2) JUyJ 



1^>-.1I iSL- iJ 



; LoJlL^ ^j/JLI i>JL r >; ARNm ^J! .u, 

.gUiVl /Je «&? (3) 



; 1 *0*s* 



220 nm A 







frH\ j e > J ^i\ - 1 

RNAm-2 



> v ^^Jj>Jlj >i -Jl 



»usy»>>ii (3) Julvi 



220 nm 




j^lji-l 



O^JSU J>JI yJ^S-JI 



k- ^JJI ARNase ^1 iiLfeL ,>; LjS^I *>J1 i-Uc J-i : 2 2tr* 

j^4l J5LUI ay" ^U I (4) 






j l>U. 






ARNase ^L SJUUI a*. (4) ii-V 1 
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:Ji IS ULLU r A (2) j (1) oOr-,^1 J o^jl>| oy^-J L*j*j . .- ZJUI 



J^LU Ja-i, ^jJI au^>j^JI iiL. liL,l 

JiUlARNt 



au---« j_ r -J I iiLi>l .Jlc 



ay jjJ\ £~* ±? }J ± *^>. ^Js. ^j~*i 



oyjjJ\ £-* -^jj^ £~* ^M i/^^i 



1 Jx-^J 



2iu-y 






1,5 - 



0,5 - 



uiJi 



/i^Ui 



(T)j=L-,_>JI 



o 



->(f)-L~._^l 






5* L 



liXi .r 





"T - 

10 



Of 5 



-i 1 1 r 

15 20 25 30 



* rW ^ 



(1) J5LU 



^jUli 



!i>- 



(1) J£-J! 



.i^JI iU^I i^JI ol^aJI ^ 5^ J^x (2) J5LUI oj . 2 



• i-U^I 3_^iJI t>jjb ^Js. jik, lit*. <f 







i.l^lll »UI 



.(2) JSLill J^^u^loUUIp-.p 

Jja> Js. liL^icI . y 
ljL« .i-JI^I ol>-JI 

• 2C ic^^^'J^ 

.ill 

jji jl ., -1 T > L i>U . .1 



5 






ARN .ADN 



.*_j 




j^U-JI oU.jJ-1 ^ iLc^-J iJjLii^ i—iji Oi 

• M 

ftJlft 



^U^w c^ o*^ Jl 



**J! 



: JU UT Uk^« i*-S- il^ oU^*x. C^J 



* 


i 




3^ 


2V 


IV 


* 

3' 


2' 







£******* I 


cru-^JJI 


C*-^ 1 


Oi-^-^ 1 







>Jj \s-> 5 






&U4VI 



H 3 ^Ao^ 




t [*Sj 



H, fe^lf 



24 48 



t UiVI 



H, c«--^ 



24 48 

li 



(I) " 6 a*Uot^i 




H 3 ,y>uji 



[ (^U ^1 




H, cs.^U 



(itL-) ^J 





24 48 

3^ 



24 48 

2o 



24 48 

1^ 



(^L.) ^ 1 



( v ) U-lS" ,>- « j> JUii^l *5 jl> 




..JU 5 U^Ju iLUI JEHU i*ill oUj4-l u^-^" o 5 ^ > ■ ! 

.awttn UiUti ii^-jji oio>i ou i^j is^u oJ ■ 3 
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£■ 



iLdl^ 



:}U ^j ^4 ARNm Jlj uy-j^J! ^ Ji* i^T ^ ^J . I 

S La i^_4l ARNm Jl ^L^- ^L. . 2 



.JflbMfl U* o-jl ^ jU^y (2) iiJjJ 1 J^ o! 




(2) J5LU 



4 

5 



(2) JU4JI 




(1) J5LJ 



.Judl ^J^JI v— > oULJI ^ . 2 

lil .UJjJS^ 18 ^ ADN Jl ^ i-*_ki J>j JLJ^I UsSJI +~J . 4 
jlj ^ (300) gjjL-j i^yj U^J^j^JJ i-k-^ill i-J^I ikSJI J ^ 

. ( ii.m ) f-*y\± 0,34 = jtixJjSyJ jy AiLil 



ijx 



J oUi ,>. jl/UJj i^yi oL.>JJ iLl> ADN Jl Utf* jl . 1 

:L^ Vj Ltf 



oUL »Jx Jju .^Jai-I £juL* JU** *!* J u-J> ADN *>*~- 1 *0**" 



^ U>WI oL^-J^I t \Jj v-Vj »j^* j^m *j-» & adn o! - 2 

L-jjT »JlpU *~J JuJ^ ^ j>t>UI ^ IJL^j-JI J>JI r Uo«lj >A*Jj 
tji IS gttsl'l cJl£i jl> ^ IA; U ADN Jl & ol^£ i5^} J »^>lj 



% i^l Lj^-j 



%20 



%20 



%20 



(J'jj^ L r'^*'^' 



f 



G 



^ 



1 



4 t 



ol^JLi L^U r l jUJI uJu & ADN Jl ^ iJ^UJI oL^JI oi* oli-l > . 
olJuJ^lS*^! a* £j j 6 10 x 4,2 ^j^u E.coli U^ ADN jLT lil . 3 

1500 ^ ;j^i Wjju J> J^^l^-o oL^- is; , u-aij* ^i_^Ji ^bji) 



.ii^i 1JL4J vwi " 6 > JJI J 5 ^" c^ 1 °^' ^ ^- >l ■ 






I u?jj\ o*¥~^ lt-^ tuJ r A ARNm uL«>i iLJi 30 = x j ^ 
JiJ\ oLu^lo J lliJ gJLuJI ,3u^Ub*i Ja-^JI J ay-J^-MI ARNm j 



- 17 
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TTACTT 
klgUUfL 111 i II, 



TCAGTA 



CQA 

I I I 



QTTTCT 
1 I I I I I 



CCACTT 

UtjiliAL I I I I i i 



GGAGTA CGA 
111111 II 



GTTTCT 
l I i i i i 



(1)1^1 



m±A 



I.U.I 



•j 



CK. 




<>u~J 






1 - 



UU 



;VI 



_ uyLr^li. 



t#*j 



i 







AAl 

CAU 



^l,U 



-v-J^J 



agu 

CAA 

a<;a 

GCU 

GUU 

ecu 

GGU 



cA/jfl 



uu-J 



-l-ASUJ 



-^-J^JJI 



:(*) JSLDI ^ i>^uii ^yi ljLli \ j^ bLiA , ^ 

•Afc/JU ^.Vj^I uuL-LJU L ^ c~*L ^dl J^| RNAm^j^.'l 

(B) iULJI J^ U^fj .0L.7I ^^ ( B ) iLjUl j-Lx o05^JI ^| . 2 

.5ouLL 



<y 










ADN JU iiu-UI aUUU iJUl j^I> 
TAC ACG CGA TTT TAT GTA 

ARNm J ijjj^l JiclyUl ^ v Ja* . 2 

ARNm Jl U» ^ LWfcjJ ^1 ^-^jj j^l ^L^SlI u^ V J^ . .» 

(i- x l J ^lol > LiJlJ,a> | .aAi-|) 
SUUGal.fcl IIADNJI.L. .a _ij ju.4 



>.5 



JZLUI JLiJfl >L»Vl 



• 5C -i VUJI **ftWU (G) ayl>)l Jo^j lij CqJjl^U *JjVl i-^l 




- I«>- 



8 






} 



H 11 



T-n r 



TAC CGA GCC TTA ATC TAT ri\ Ii-V? 
-*--L-U L_U LJ_1 l_l_l uLl IAI GCA ACT 

(I) aI^jJI cgg aat TAG ATA CGT TGA 

ATG OCT COG , t * UJ ^ ^ l_u_ 



— «-T 



it n 



X 

CCC . 

U X 

I GCC ATC 



fl t* 




'. GCA J 



?<2) 



?<3) 



?(5) 



UJiU^JI 





oL^J.1 ijy. jo>. 2 
.1 i-U^ll^^ 

!itl 



L*Jl r .4 



^U uJ^Lf ^sJI (Jj-JI) ARNm Jl iij^ ^ c ^ J\J.\ J5LU 



AAA AGU 



8' Ijill ij 



I ' ' 



I I I 



CCA UCA CUU AAU 

1 1 1 1 — 1 — 1 1 1 1 1 1 1 






iJlj^Jlol^UI Jjj^, 



jVal jOUJIj Cys 0^-^ 



.UG iOjcj> j* ftjLc y. I4J jil^II ARNm j 
-UGUGUGUGUGUGUGUG- 

UUUI ^i i^u-^/l ^1^1 ^Uj J^x UaI^>I ( v j I) ^15LUI . ^ 



1 (2) j^^jij «^ujtf t?Jj-«jy ijjsm (B) *eJLjj^i auuuiik^ 

.i^ioj^^ij^i (B) hju3jj\ auui pu^i -^ a.ui 
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l^cH^ 



c ""-> l -r J ! <y ^j^-* "*->5') ^i J- » v . ^1;, MUlcoviscido.se Jl ^> 
^Lk-i^l j^ i....i;-j ;..",;,» oU^jl 2Jj*w* yi^l ol^gJUIj ^ly/ujl 

^ o^. *--> CFTR ^x ^JLU &u J! Wj CF H SJ^I .a* ^ 

Zja Ij-Ju* ^uks oUj^J*^ v^v iJl^ll SULJjJI Jii ^i ^^w MHO 
.^1 U* v-Lx- >Ij g;jU u ^i .xx CF Jtf^ll ■>• ^ ■ ■■ = v 1 1 1*,4 



• H 



llJ Hj _jJITTT CTT TTA TAG TAG AAA CCA < \\ 



^L—il J^^-jJI TTT CTT TTA TAG TA A CCA < \\ 



.ADN Jl i^j> v-^j oi ysJI ol^JiJI pl^ji ^uu J\j[\ Jjj^l ov . 2 



123456789 



CATCCTCAG 



CAGTCCTCAG 



CATC . TCAG 



CATCCGCAG 



iXyyJS+JI «J . 






(^U)l) c .„:v..,U Lw^jJI 



( J/tfl SJUI) iiL>VI J<> /^ I Jfc 



(i^JUJI 5JLL1) iJu^ 1^3 IJii ^> L ,. . > 



CLJUIiJUl) Jlju^VI^>^ .> 



Jl *j&f Jx l> ^jJI ^JlJI y> 34*. . J.LJI JjjuLI oU^ r Liu-l< . I 

.1^1 U* ujuL.ll ^Uwi^l juj ADN 
JS* ^J ADN ^ j^u-il Ja^-JI oJiiJ ilil^ll ARN111 Jl i*J*i *j* . y 

.t-jLailj , . 1 .J I ^-^^H jjt 

Jl o^jj^J JLi^l ^U>^l iJL^ Jio i^Jlj^l ol>JI JjJl* Jj*u*1< . 4 

u» [> I> ^1 ^Lsii bjL*-. ^jlij rJUi ^^jji ,>. jr jj en 11 











II 



] 



^y^u ..juxai -ljl^ jLfbl Jx J— ij iJ* J^-J*. &* ARNm 1 

jo^JI yl ,y ^J*>UI v^y J*>^ »*-M>J »W ^Jii^ *■** «yARNm 

! ARNm JL iJ>dl iJa«JI &* iljill pjfif I3U . 2 

' ^U»i ^ i-xLk^l i»L,ji *>ol ^J . 3 

.ARNtJIjoUj;^! 



[hjjiSj ji>j) jy'j^JI ,y pL*iVl Ij-J 


A**ij*s" i»J^JI 


406 


ARNm + ATP + oUjj^o : 1 -k-^J 


015 


ARNm + ATP : 2 ^J 


050 


ARNm + cAajjj#j : 3 ^J 


005 


ATP + oUjj^j : 4 Ja-^J 



w 



jJJljHjrtfl^ 



.oyj^JI 
: JL \J oy-UI Jl ^Jj^JI Ji> JxU; ±i* 



TACGACCACCTCTCCACTGAC 

1 I I I I I — I — I — I — I — I — I 



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

^1 (ARNm) *jyi " 6 > iJI e** u - I 
.dbjl>l JJx iliJjDI 6L?il i-b-.^j 



J$L^il oyj^JI vAs J SU4JJ1 X^-SM giP^I v-V y 1 - -^ 

(^jlj Jl ol>UI Jja> Jl 



j^JLI ^ (4) fj iJuoJ^WJ 



^V 



.?C ftj-j^^JL 



.Si^jcJI el* JL* j _^Jl ^*— ; ^sW i*5lj^l ijMttl ^U . 






21 
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j\ i,,jii aj^ri ij^i . .1 

*O^I*itHpl^Jj^Jlj4Ul 

C*-» J"J*^" p-rf * » m S jji 

M) *. ,11 



•>• 




jJaJ-l l^u-3 



I 



cr- 



i* 



I 



lJ* ^ J^ri 




■ i.^iuati^:^ii.4 I (9) ^^j, ^^ ^ 1 1 

.(3) aj^l^-JLull- ,....11 



•-M-i H- 



• • 






^-L-jai^i 



d 



:OiJ 



ttt m m rn— 1 

CAG GTC TCC GAT 

GTC CAG AGG CTA 
JJJ LU hi hi 2 




UiJ 



"rrr 

CAG 

GTC 

i » i 



TTT m TTT 

GAT TCC GAT 



I 



CTA 
JJJ. 



AGG 

i i I 



CTA . 
JJJ_2 





*ui 



ifcl 





: iJUl 

•• 


iiLJjJI U_^J y j 1 


■& 




CAG 
GTC 


1 1 1 

AGG 

TCC 

i i i 


III III 
GAT CAG 

CTA GTC 

iii iii 




III -v 
ATG 1 « 

TAC 1 

iii y 




>^->i)~~ Q^ 




j-Lo IjJl*uo c-j ijckill ^1 I OtkiU 1 ^ jj^ALj «u»— J ^^Jl iJYI J>Lr° j^' - 3 



,!«-^>waJI J^JU^J L »^iJ ^ dLaJLu ISL> . 5 

^aUJI v^jj&j* .^ ) I j-c <-ib^w (Hb) il^li-^a-jb *4-»-xJ ^UuJ/ifl iJ iaju . II 

.Ala *Leu »Ser *Arg.j y*7jsJlj Pro ^u^Sfl JkJA Js>j* 

^ ^jjij 6 ^ ^u-Vi ^^j-i ^>l^ j ^iji ^ ij^ai sawi ovu.1 . 

**#j&\ Js. xJ iJ^UJI o*tfUI ^j LraUl 2JUI J A. Glu ^Al ^^J-l 
o*iLtl ^i a?U ^_» iij-i-JI u^j . ■ <H J-X- ^L, . AJa . Val .Lys 

.(^UJIHb)i,il*JliJUJJ 



ft • ft 

Oyii? i^>j jLa-T-fl ^ Hb Jl j^j fl^l »i* i>>J j^ <>~) *-z-^>j^ Ja— jI . 1 

Jl gi* ^ Jj>il ADN Jl A«i2i ^>^-o J^ jo^lj i^-jjl - fl j^U ^Ju Jl oil 

.!c-jJI iji> sJUf&rfl jl iiU»l jl ?j> (J* J* 'Hb 

.fOJsiUI dUj Jl Oil ,-sJI i-Jjj"ifl Xtl^UI iDI^a! ^U •p>JI Ji[J^ ^jo. 2 



14 



] 



.iijIylUi (1) iiJ^JIJJti.I 






OUL-JI 9L^P - 1 



U.2 



( _ J ^uu ^Us> ^ 
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M 



*<fcW v^y ^ LJ *~o*JI afli&H iJU ^ tfttfeJ eLSu: IJL . * 



^s 



i , til iJ^I ( ARN ) fc»|}| i^JI ^L^'VI i^T y Ul . I 




^LoioVL i-LL. ARN 







^ J iii>JLiJj>ii.ij>Sii P ii J i 



(2) ii-v 



IV it 




« * 




i 1 



n 1 1* 



I" J^wJI 




Amje*j lab . V" j "'" «>L>~-.» UjLi. %JW ,jM . I 



ARN ^1 J*x uiS^ £*> »Lm) oujUI a Sjlc 4jlj-> IjfcL ix. J>t ^JU, . y 

.. 2 . JUjyi ^ V J^-^ JJLf J^w-J J* j^ui J^}\ ARN 

*& ^sJI i^jdl ^iL. .1.2 Jl>JI J <uJ| cJLpp L.j oLWI .J* ^ 

.StfUiWI Jl* S 5 iS^L jjjl ARN Jl tJ i ^ l_j i«, '. , > I 

.qyW ***>" • fcrf >xu ARN Jl ^ ^ L* . 3 . U^' j^ • I 

.ARNJIIiftJU^.I 




•I*) oULJI J^, L^ 



M n ft 



4 ii-^jJL JjlJI ^ ARN Jl Li* ji L_JL* . * 
Ji-JI ARN Jl (ar ^_ ARN Jl ^ £> ^1 J| . a 

.2.aVjllM 



(3) iij^Ji 






. S 3 iiJ^JI ^>^» i-lji a-o l^^U^J dL5^ ,-sJI iJjjJ-l i^jLJI ^U . |3 

^ frjfas Ijjj* &* jjLS (j^r-jc^ oy'j^ «M--*Vl ^U>S/I JJLC iJL> . 1 . II 
iljJI i^i* U> oyj^J ^Ll, ^jJI ADN JJ oIjuJ^JlT^JI ij^ y>L> . 2 

I . Ja*» 120 Ckfti 4iftUI 



yJI Uli ^i>" (iJX^ jl o^jl jf i^J^^^ JlJt^s-l) iJaiJI i^JaJI Jft . 3 
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si U.2 



•C? 



^L 





^i (A) #Al BJLyjJ^j-^ (4) £^il iJ^atfjy JU*aJ 

,^£ ^yJI i-JljjJI i-oji*il i_wsl> ^Loj J5Llill JUS** J I i-b«JLo ^Js. *jjjL\ ijJli 



(7) j (6) <jru-^ll ^ (T) juJI iXJjJSj^ ^o 



^U>l J^ ^^a*o J>^ ^S iJlJ 45 Sol J-*L>^ l>i uy^w f> *. I II 

u~-yi J-xii gk J_^JI *j*U ^11 *>JI J^Lo i^jb- j^-Jj 4j })S . .I.M a^JI '^ <> JM i«U ^ (21) ^1 ^ (C) chj 








.IJ\jJ\ *Jl£}\ Jji> J-jcl-I :2Jb3U 



^Ui^l i»LUI JJb£ 



200 - 



100 




--IJI JIUIJIU 



^J?l^iliJi>W 







^UJIjjUl 




f-y 
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JJUI 




uu 




L^ 



Afa 



j&3 U 1^ ;L,.;mtl J>b JU4-. i,^^- oLi>* oLljW 



.Uil Jib »^-x.j ay-j^l ^...i.^.t oUlj J>l_4 LkJwJ L^j 1 21JJ\ Jii . I 



.lijVL IjAjU oULJI 




.1 



(2) iiJJl 



(r.^.D 



. (2i» . 1J») ayLjJI au o^S^I Ij^. ^x UJJ\ Ji> . 2 

.17 j 12^^-alJ 
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.iWjtfi lii#M i^i.1 »JU Jii uu.l 



jja^L.j. 



**■»* 



^i 



A-3 



l-LJ«IO* ^ L^-- ARN m .LSLU 




^f^' u -^-^ oOj^JI v^S^o ^^^ ^ 

ll*J R jlf) ^-i: r " U-uuj ,<j ^U ARN ^JU (Cyi 
. (Ala figrsrf) ^Vl ^^Ll J] J^j (^JUI ^) en* . 
. (2) *2JJ\ ^ ( v ) j£jJL uu, y, Ui- ^ ( Ala ARN t Cys) JU , 

.yi isOL^ .ARN m JJ UJjil ol>,JI ^Ll^. JSj, 







,J "ol — idl O 



'^ 



i ' 



IfcJI 





m 



u^o ^ aui »j* ^ j^Lidi jl^ji ^.ax^ ji . v 



■t 

.ARN t .ARN ml> oJ5JiiJjI 



c^u^'c^o^- 







.o*>ULLJI ^ iLJ- J^O, LJIjj i^^L^ ^ LS^LLjI vUI oLL.. . . . 

VjjW S^ J>'y> Mj* £jJ& '*W <^ *^ Atl •'M ^J^ 1 i-»UjJI 

.il^dl j;>^ Js. Ujjl\ j^ >!,• ^ 



(1) iiJjJ' 




... 



_A-*---*-w 
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^i ARN Jlj ADN J 

:iJLJI i— IjjJ'l 




Lfjljj o-ui i-J> 





^-a^ 2aJ *j ( I £ — 











j.l 



(I) J5LDI J^_.3 




ly) JSLJ 



J 




(I) J5LJ 



ACA 



(ARN t c y s ) Cys JL 



ACA 

(ARN t c y s ) 



.. 



(2) ujj 
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GbL^V! 



fl^^t^l 




.(1) ^1 ^ ^ . : oU^iJI I 



.(2) ^"ifl ^L-» ^JLfi . 



(2)j (1) ^I^L^JL*. 



JUi 






ARNmy Ja^-^l 



,-uJU.J 



■ : jfAl tfjJ ARNm J*U 
AAU AUU UAU GAC CUC UUU GUC UAG AUG CAU UAU 
170 171 172 173 174 175 176 177 178 179 



I NO 



:J4-Sfl ^JJ (1) jwjjSU iJjSUl ^.Vl ^L^l J 



Asn - He - Tyr - Asp - Leu - Phe - VnI 



;S1 



^U^VI jji* j L/a ij 




i i 



. r ? u Ja ll u aiwlJl^jJ.i..» 

««J V ^1 i>Sfl »i* UAG H UGG 5>IJI JIjui^I ^i Lf ADIN Jl ^ I > 



Cr* 



JUi 



^ 



i 



»' 



Jl 



«x^ 



A - 



JocJ 



•* • 



Jjj«4jidttl 
(2) "tijj* « — ^v\ ^....i;.,!! /W — ► (1) »j^ 

I (UV) I 

ARNm ARNm 



. <mJ 



1 



1 



UM fit**) &•»%- 4 



(2) 



r-> 



(2) Jcli; 






(1) J*LL- 



CK;»^ 



.5>kJL 



All. 1.4 



ibu 




JUi il^dJ Ik,**, i,L> JUlj ay^UI ^ iUi ^ ^ . s , 

,ijM\ &jj» Jl->i ^ib-jU i^wi^Ji j ,i 



. LJl ili-juil ^LjJI JLiu. au o_^ll iiU*JI (2) U*JJI JjJL* ,_^kL . 

.23 jA 




d* 



iji 



c 










c 














V a-aJ1 
















T 


c 


A 












c 


A 


U 






U 












>" *~JI 




JjoJ-l 










C 










G 


C 


A 


i^jSJI iaUII olj-ljJI 

ARN t JI J^iAj^ll 












aiijii jlu/yi ^l^Vi 


A 



Lf! SUijll X*u*Vl ^L>Vlj Z^ll »>UI JjJ* olj* 



'j 



ACC :j\iyiy 



ACA :$Ghj* 



UGG all* 



j «>--</ 



CGU :J^j 



GGU :Cj\ l.r. 



UCA :,x«- 



GCA :0uVl 



GCC :uuVl 



iLU 



(2) Ujyi 



:(2) j (1) Cgsl^jM ibUx-l* . 1 

j_o (l) ivji j '>•' j V #>!< l-W! j^ 1 ^s^ 1 c> *-**** - 1 




U 2JUJL1 » i* ^*aju IMtj .(1) iiyjJlj aJuuII aJU-JII ^ . o 

. (2) syyi j,j» j^ri yy i tjLii\ 0U2** Jl*^l . 2 



Hull H^^JJ iJI_^ JL^LJ ii>^ J*>U S^ljyJI i-^-Ull ou jlfjjtH ^ . 3 

.^Lc »Ji£ Ji-JLO (1) iLJ^L 

.i-lSlil iUjil ^— . I 

»Jl» ^ji ii>Judl ^LjJI Jl\ (2) iiJjJL iiUftwYltf ^La_A*-° J1.«.«.t.»>L - o 



J jrul> J _JJ j^LJipJ i>U— j J_^l I j Jl 






J*>Uljl-,1.4 




*-<> aw 
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SnTjd J>U ^jj 1 jl*. ^i # J-r J| J>l* . : C ^ 

. (joyi) e a^yyi Uii £j u. ji j>J ^i c-W 








•<jy"j*J 



AC - 



->0>><>_^jU>. 



.£,1*1 ^ ^1 oy-j^JI C >J JJL-, CLi^Jl) ^Jly^l oV>l 



LS ^>j ( J-^dl Jail) r jjJ^I ^^^U ou Jily JU : 3 4 fl , j^l .1.2 

Uiil J^Al ^U>VI jl jtfi L. Ii*_, (Jaidl Jail) ouiil z^A\ ^l*.^I 



■fJL*W ^* »A**i 



£L«aJ 



j (JaJLdl iil) ARNm .^u, r j>JjJI 

.(Jj-JI) ARNm Jl JU ^a*i p4 ^J| l j/j, 

m ^Ij ^jJ^JI * Lb>l J[ jj ARNase Jl r j;i iiLtl : 4 iL^JI 
: JbJI jxLLJI ^ 1^4 ARNase Jl ^1 c~*l IS! . i>l ^JlfL^I 

ARNase 

fJj?Jx > »j> oLjjj^ 

•«->kjju*ej + ARNm & &S& 



(1 



fyi & 1 J5LUI) fl^JI + ADN Jl & Jaii o^, o-j^iJI j 




U.I.I 
A^lji^ 








iL^JI^i^j^iJIADNJI^. , 

•i^JIADNJU- • 

J~~ c^-j^JI ADN jl : A ;;t VI 



i, Lo ljj»j I4J iUL* L"iU 3 J™ i r ..i:7 JLjJJ.1 i-jU^-JI L^UI jl . 5 

jj ljiU\ »j» j'l Lcj ..UJJVI ^ L(IU1 i^jJLi-l L^jLI ,J jU^-JI j^ 
Jitf ^dl ^ ;, ;,j.| l>il &H . L$| yjj jU^JI JL& V Ijj 2 . ,„■: fl LSULI 

. 6 bVI.JUl^l/^JL;l,JloLLJI 




( 2 g^i a,L>i ) 

.HbA ^UJI r jJI v Uai. 4 ^ JJ^ V yMI f jJI > ^ lif.^JI 

► .1.2 

GUG CAC CUU ACU CCA GAG GAG < ARNm i*U 

Val - His - leu - Thre - Pro - A.Glu - A.Glu < ^U>Vlayi». (1) ^ LJI 

jiUJl 

— 

GUG CAC CUU ACU CCA GUG GAG < **-& v-Jb ARNm 



Val - His - leu - Thre - Pro - Val - A.Glu 4 






OOJSLtfl 




L A. Glu ^jLJI (; ^ J il K j a *J.\ JIjujl-J yi Jjuu. o^Li-VI . ^ 

> T Ufjtfjjl JlM-*! ^ jtfV! >j .Hbs Jl ^J Val ^J-Vl 
.Hbs Jl ADN ^>l^ Jx A SjlJjJS^I, HbA Jl ADN 



»t-iJI ^^-iJ jut Hbs j HbA .jJI ^-»i.^> ^jj ij>j ^^i* dUi Jju . j> 

. L .fr U .1 5jL jji Lu> j"^Lj«jj (o^a) »yUaJlj ijiUJI jbjj^il ajJ 




.j>j$ &%*ij> :D ^> JU> :C i~*L\ i^ojXjJj^l i$LUI . : B j A . I . 1 
U?jj-il\ £-0 J i_JLJI oIJlj>^I ^Xj>\ Jix ybj ^i. ^1 Jg n > ou-^JJI . tj 

^ j-s-jlJI g*il : A J J5LidLI uy-j^JI ^-o-j gWjtl ^U jgj^ol ^Vlj 

. Cv»A?) cryj^JJ 2K-UI i^*»*VI ^U>^l aJL 
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<^yj^ <- 



ARINm 



C l 



" 



,1 



1 (iVD ADN. 



£* *M* Ja-^i <y ^v^- 



£* (j-aSUi? Ja-^JI ^ s^i-l 



Nl ^U>^l 3**T J (1) Ja^JI £_J . 1 . 
Vl ^L>^l i^S : (2) JL-JI £~J 



ARNt Ja~i^ cUi (1) ±*J\ £~J l>> ^i ^.jjl "oL. : 




. (^Ifc i»x) ou ^Jl <^ °^' (^^j Jxc) ADN 



oli oLJ*^l w-i> ^ J_,_^J| ADN Jl & Li* c 



t ^\ J*L c^J«j i^l jl ^ U^ a^jj^l i*^JI 



oy-j^JI ^ a* iJjj^o Mh^ll ISI 



.ADN Jl Jju J^dll Jailj ARNm J±x ^Lidl JaiLI . f . 2 






fa* 



<\- 



IJJ 



frl ^U^l Ji 




zi (JjUM 



• ti 



. . ,VI ^U>Vli (2) J^jJI £_j L^U L.I .oy-j^JI ^ <y If L*a-| 
J**J\ J »>l U^T ^UsJ ay- Jv JI ^ ^i Ji.jJ ARNt Jl JJ j* 

- P 



>l£J il^ll . j^Vl Ji* gldxll Jail p J^ill JaiU J||p ^Jl jtUI o! 

(oUjj^Vl) iJljJI .JaiJI Jii ^ ADN Jlj ARNm Jl ,dJ oL^J^J 



•j— b (3) «ARNt (2) <c ^_ol t ^_^ (1) : o 
.P e^ll (7) .2^ ikl, (6) .A gijll (5) . rJ j^ (4) 

.ARNm (8) 

Leu ju-^J : 3 ^ , phe jyVI J^ii : 2 £ « t >y > A-'' : ir - Y 

Cy>'Oj&H .ARPtaVyilUJI^jJ. :( r jjW) 4 -r ^*JI jji . 3 
j^i^w .oLjj^ + ARNr ^ »a>j c^ J5* j^&j, ^^j ^^ ^jjj^j w ^ 

^>J C&JJ^jJI c** ju >l jiJj ,i_.A-jLjJI a-UI jrj> uLp^ 1 S-^jJ' *-" 

.ARNm Jl JoJ. Jlc r jj_^JI tf>j jY^l £^_ ARNm 




CfJjJ\ £U* &, Jj>^ ADN Jl jl :i*>II . I 
.uy-j^Jlj ADN Jl au J^j ARNm Jl_, ARN Jl ^ jy-j^JI ^ ji JJ . y 

.jlttl ^ La,ji^. ADN ^2jl oL^JI j_^j jj . \ 



.%GvJ= %20= %C J 




I 

jU L5U. ^ iS>L ^i ADN Jl cr* 3 pij iuxJI L.I j 
*JL»j %G = %30 = %C ifl-J *ioj T i^j = %20 = A L^ :JJl*JI 

.2 j 1 uy~*}\ ^ o^>_4l v—JI f 3** ^ v-^ 

L\,^ 2X00 = 6 l»x 4,2 -t 

1 500 
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>isil Jii LaiJI Jl^Vlj ^i^Jl ^U oc^ Sj^ J[^^ju^\ ^j 
aJUI ^__c ^JaUl Jii ^j ARNm Jl ^J L^LLi L. ^.V v^. i^l 
ll> jS/ ARNm Jl J> ^ ^1 iijJI oLLi> ^ tf^l j> IS I (oUj^VI) 

i ^i IJJ JJIjJI ^i gkill o^ ftjj^a^ll Jaii iJljJI ^kUI ^ Lk-J j-XVl 

.(L*LU) "J 



7 4JLHgfafiAJ*. 

7 XJIjJI ^ gJwJI *j* . 

.Jaii SJIj jJii ^ j_^j iJjjJI oUlju ^j i3jj\ jl j wrrr..,: . 




. ARNJJ-^^j> l<ft o^IqJI ji^rf a^ t . 1 . 1 



. ADN JJ Sj^f i^j> L^jSf ^frV^ill ^^J ^ ^ . 
•AiW J *& ■>** >' <>^i u^^t ay-^JJI ji*t^5 c^c - 



^ *j> Cl^p^\ ^1 (y) 4X^*11 jl^LL 



J 1LL0 



'j 



C^ 



fj "ifjl ^ ARN jl . :£fej ^'UJI ^1 uL> Jl£ bUiclj IajlT 



.ADNJI U^!j£ftJj^II^^ 
J-VI LUj jy-j^JI iJU ^ ^si ARN SJU^S gSLkJI jyjll : JJU-JI 

.ADN Ji XJU ^ ^aii 

.jlll J^ — -^Jl ARN Jl £~u ij^l ^^^ ^i iju^ljiai oLo>dl ^ ^ 
ADN Jl ijLr^- ci*Uxjj dUi jljhj ^jjjtj ^ ay-j^ J[ ^i 
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: tyuflj ttjjll crw iflUM • 4 

.^fcjfcll Ja*J Jixj ADN Jl fc^ ,>**>«/ *OjU • 
ADN Jl & ARNm ^J :J, UT ay-_,JI ^ ttjjl r> A, 

C 



ARNm 



l-(ADN) tf.il 



t^ #JW Jl ARNm J* iJ_^il XJIJI ttLJI 



(ii-?) ^y U?Jji< 



ARNm 



£ * 



^5400 = £300 x 18 = ZJJI ZkSJI . jf 
>&♦ JU 3,06 = jS-jJU 0,34 x 9 i*kiJI J> 



.oy-j^JI c^y SJI ^ JJMl . I 

( JiUI) ARNt :^ . ARNm :^ , ADN ^ :oU,jJ.I . uJ . 3 



.J^JI U>ji^aJI\jb (2) iU^ll .-.l>JI U^UjrLus-Vl^b (1) JUJI 

.fcUxJJfl J (1) Zb-JU ^1 (ARNm) ^ ii^l r j . I 



AUGGCUCGGAAUUAG 

■ !■ ■■■■ I I I I 1 1 1 L 



l$\ >h a *i— °U ~ ~ * 



. 1 . r.li,^ LfJI jLlil ^L*JI . 4 

- 3 . (aJUUUI 



•a • t 







•fjijau - 6 ******** *Wj - 5 •*j*b - 4 ' 

U-l S>»IJI jl :^ v iJi^JJI J c-^J jl y~ ^1 iij4l • I 

• ,|j ^J UAG ^-1 c-w-V u* ^** c** ARNm Jl j>ju 

.OjJj^JI £L* ufcijSiJ •jJL-aJI "fi-bjl ,>£ S^-£JI SJlfrJI J~ai^ Uju*i 

:^ ARNm Jl ;j^Ji' J jJ iJU-5Jl oU^SUI . i . A 

.C5H10O5 jj-o j£- ttjj? - 

• J-***- 3 1^***" **ij* - 
C G . U . A rljyiV^^ 1 ^'^^^- 



.7.1 



( 7 ^^t ajL^i 

: oVr^l i-lji- 1 - 



C^-al 1 #Uj 1 **** JJ^" 


ARNm i*J* j^Ja; 


*->" 


£^" i>V"j_r! -*>_*^ 


*_>>>• ^ ARNm 


30J J! 0J t>» 




(jaiJj 30J J ARNm JU-il jjo 

* 

so) J ij&h o' J! c 1 ^^ *~^ 


50 J J! 30 J <y 


U^Jjj-JI ,« ■ . rt 1 »Ij i^A£jj 


ARNmJIi^iU; 


50J -^ 



•tJ^j^JJ fcw» a>_^.^ ARNm ^jLJ. i J.- 

ji ^1 ARNm Jl SUjl. oii^ij oy-jj-JI -^ ARNm Jl jl.*^ . 
.6iUb .JjCjj a-v_.- a 5' ^UklL j^AiuJj ARNm Jl i*^ iLijl. slaj; ^.i.^tII 

>y>_ _^i . I, A ; lf ol jfrUJ 0- ^^^l ^"j^- 11 V^>J iiJJ-r^ ARNm jl . 2 
ol^J^i^^J yjijj J^i ^ :j^ u^v v^* Wil ^U>S/I jj^j .l^itl 

.ADN Jl &> g. ;-„>.. ^> (ADN) tt^ll 



JljjJl oLJlju J oy-j^l ^ ^ JaJi^ . : 1 J5LUI jl^Lc - 1 - v 
.iljdl ol,.5.i> J oy-j^JI £*> iJ^ Jaii^ . : 2 J5LUI jl^£ 

r jlMO =10j 4 . ARNm :8j 3 . ^UaJ :2 . ADN :7j 1 :ol;UI . 2 

(^ cJ*)U) ijjj :6 . ttlku-VI iJU^o J XJ^ iAxio :9j 5 



sl_j_JI uLii> 


l\jj\ oLJlx 




»I^JI ^ p. 


- * M 1 


fc L^-VI 


ARNm JlAJ^...;:„.7ttj^l 
ARNm jsdi Jaii IfLt ^j>j ^yu'Mk 

** 


Jl l«L^ ttjjil j-u^j 
ARNm 






i-^JI 


( Jiii oUjjTSI) iij^JJ iJj> i*>y 


U5* iJjJI i*>y 




o>lj jl^j a>Ij jl J $j*i 


y.„;-.-VI 
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&*jj> I ii >a 







! J Lil^ gJ I ( £**/ I J^aJ m 




LjVI 



?'c/ 




!gc;a! 
Itca ! 

! (9) ! 



^-UIJx^ITAC ACG CGA TTT TAT GTA . I 
J^llJao-UIATG TGC GCT AAA ATA CAT 



AUG 



UGC 



GCU I AAA 

i i i — ' i i 



AUA 

' ' ' 



CAU 

■ ■ ■ 




ARNm . 2 



Mi UGU £^_ jiyi ARNm Jlj ACA ^j ACG iJldl iJ^UI . 4 
VaVy* -r*A* J*** 151 *- UGC iLLJI ijJJI Jio Cys ,- «'_- _ n ^ 

j^3 jl 0&g (OUXI Cil>lj ">Jx jl ^>U^I ^ au- Jv JJ il^VI _^l^I 

-Jlj ACC ^ V5UIU C Jl Jjl^j ijUl JLttil) G Jl jlS Ijl . 5 

li^-*,CvstJI ..^^.-.U.r. -II ... .. .niiTr-r-. , jj^iAKN.i. 

JjVI i^JI ,u* 



(lltjjj.+aiAjL^ 




:Ol*jLJL I 

.uU3Lil i>j^ £~~^ oUjLw ^^ ARN ji . 
ltW J tru%i!j il^JI J UU\ ou J^ ARN Jl li» 



.ARNm ^>i ULg i,i £UuJ ^d iljJI ^y . 2 





CM o»lj yjjl iJ^b J* ^^ U>J_;i) iJI^I i^jLAJI ij^j 

20j Ljjjl ^Ijjj (4) tjfj l> ^ jl ^ u^-jjl ^Sy 

f G) Cry-a_cU ^ j_^j i^jlj^JI s^JLiJI sj^j cjLT 131 . 

.jU&dl JLiJjfl yj^ai ^ J>|j ^ ^ j_^ C _^ill oy-j^JI 
*-Jjjf JUfrljJ 3 ja &J&S3 i*\jj\ »>LiJI «JL*j CJLT lil . 

yjb- Ll* ^Ju IJubj GUG _, UGU-kii o^iik^o Cwk.1, 





.figjj^l .J Val j Cys 

• toj »>yi -**\J **^ J^ USjX. i^w iylji b%»l\ ,j^\ 

riUYI OO^^ B Lju:, Jl iUuJI . b . . 




• b ^i o**L ^1 ARNm i*Jai . 1 . y 
RNAm-LjNI ^V ?M ^9 U CAU GCU CAA AGA 

Ki>Am ,jU*. 31 1 — I — I 1 — I — I 1 ii iii ii 



RNAm 




, GGU GAA CCU CAU GCU CAA AGA 

1 — ' — ' — i 1 — ■ — ■ — i — i — i — i i i 



M 



GGU J 3 H\ LJ^UI Ji i>| c*)^ B UJL Jju (I) JJs-UI . 2 
.lys oy^iJI ^j (3) ^ ^1 ^^u-^l j±j.\ J^U, i>L _^lil ARNm 

(: ^S/I ^^ai J.U, i>L u# Ut| ARNm ^ CCU SjJUJI i-J^UJIj 

.ProaJ,_^l^_, (9) ^ 

AAU JjS/l ;lj}UI : V jL-jVI jJ^-J^ B i I JL, Jlc (y) J5LUI 
.Asp av>jLJI ^ (3) ^ pjjll ,^^^^1 jSeJLI J,Ul jLj^L ^ULI ARNm 

f " ^^^J-l j^LL jL-JVL ^ULI ARNm ^_o AGU ilJUII LJ%4llj 

iflau^ai^ J>JI JjUi.3 
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.J^J\ {J a^\ (AI)N) l3jy> &A CtU&jJfjj IftU ^Li iJjUil j$B . \ 

jLii Ji> & Sj]»< JJU& uuLail ^U-iVl ^JJ ^-JcJI jl ^t;t ; . J . 2 







AAA GAA AAU AUC AUC UUU GGU GUU ^UI^uJI ARNm. v 
AAA GAA AAU AUC AUU GGU GUU ^1 >JJI ARNm 

H 

lys - A.Glu - Asp - lieu - lieu - Phe - Gly - Val ^Ull c ^\ GFTR Wjd 



lys - A.Glu - Asp - lieu - lieu - Gly - Val 



^J LlAI j,\Ji\ ^L 




GITK 



gfcJU jLJLL J**** g^Jll ^,^-iJI GFTR ay-j^ JLc l> jjjl ^iJI jl 

.GFTR jy"jj ;Ll,Sn ^U>^l iJL^ J phe V*' J^ ^/l 




.JULu 






li*LUI. 1-1 



lJ *j i uy-j^l) 



. jy\^ ^ JU o^i, ADN Jl ^ <j> >^l ^1 

tfl ^U>Sflj oIjlj^J^JI pLs uy jiljJI r lkJI . 2 

.iJl^l.^l, 



.iljdl ^y~* J*. ADN Jl ^ ARNm ^\ M \.zJ . :J/1\ iU^ll 

ay-j^ Jl LJIjjJI oU^Liil J^» jjJI ARNm Jl l^jj :i-JUUI il>,ll 

.ATP j oUjji , ARNt .oU,j_*JI .ARNm Jl >ju, 

Js. J J^l J iJ^MI -L-JI r L^VI ^ J ^^o > oy-j^JI < U r . 

.UJUiJI) i^liJ^liSLiJI j 

. jl* arfu j>j WUhsyi o^UoJ-i &j, & jlj ju> j\ jia, . 



.ARNm ^u.ljb k.-.-jJ I ^.j-.wll . 4 

. : jUl> L.J :J~UJI 




jV Aid> oy~j^JI 2*-ij »U£)I it—J ay iJfiUJI jl i juLlJI JJl* .1.3 

.JWIARNinJIjATPJIj 



.ATP Jl ylJu jy-jjl JSLU i~J J ^U^Jl : 3 Jx-J 



.ARNm Jl ^Liu uy'jjl J5LU ***J J jujui ^Li^jl : 4 Ja-^J 
. k..A;-ll oU>*i Jl 2JUI ARNm . ATP . oL.jj_^JI 




1 O^ Sfr^^l M\lfl CH&J **>J^\ Ul_^-^ J* ^ :OUjjj_yJ 

.uy-jji ^jj j ai>wi LJ^^I 

. ARNA H JaoaJ l^Ji\ j*jM h.-t.irl i.j^JI iiUJI jjuxo . :ATP 



.iuL-Vl ^j-J-l ay *iXf%JI J^lj^l ,yjal m)3WJ iiUaJI j 



ol^j p^jj ijx «^> ^o uyjjl Ctu&d i_«j^UI oLJlxJI J_»^ : ARNm 

iVl 




AUG 

' ' ' 



U \jl I h l-b 



CUG 



GUG 



GAG 

' ■ ' 



AGG 

I I 1 



UGA 

I I I 



CUG 

■ ' ' 



.4 



. r J\ Ji>V AUG ca 3. \Ji\ >\* 
AUG . * jJI iy\s 4 Uji Iju; XJL.JI j^ :J-Lu) 



iJL-Jl.^lo- 




J. US' Ju.a> ARNm JXlai Jj^jll ^Ju .j«*xJI lii o* h 



. j 



AUG GUG GUG GAG AGG UGA 

i i i i i i i i i — iii 1 i i — i i i 

Js. JUJLj J^Vl Ja+±.\ JjuJ r -uJ 2ju>1^ S^iJaJI »i*j .jJaJI : ^ S^feUk) 

•uy"jjl 



^UJI x^J I ^c L, ^ 
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_rW • ^^jJK ,» 



J LI 



*>^ as^u 



,^ii; 







I 



\K\in > .l 




VIP) oil. 








< \<. VGG ( I \ 

-» LO_l 1 — L_J L. 1 I . : J 



\R\.n V l( . H> *CG < ' \ 



A_L_I L 



2 



- 



• 










^- 






I5.i > 






I 









WW, 



J 









r-U v-UI ARNm Jl A 
IM v*u •WjJOt* MW»(3> 120) l^L 

VKNm J! 
^^ 164 -f. . KO^Jj jl 

^ .■• -»;• LUj (jui^ji) ^^ 

1 














J— L_l 




(. \l 



< V(. 








^a* 




*2 



-~ % A. iJj. 







-- 



. 



^Ic 



L u 



Jl 




I KG .1 



. 



^~ 



J --*•«> Jlu_l 



.- fc^.l-H 



\ _ <. 



*4- Ala 



Pro -v^Umi 



. - I . , 



I'm -> "Vju mt 



I 



I 



LGIo -*V^ Mm 



A - I ,!'■ • -1 - A.Uii.-* Vx, \ 



I _ ( Ji I - A.Uu w ~- Va. I 






^.J.^ 





».- 







** 







l&MjmJl) J* ARNr ^%a!h\ otf^Ul Jjuil ARN ■ (X. | 

i (2) ii^lgJlsi J-Lj.|». 

•^"jw J **?j J Jfcjw ^fi ud ij^^ aUriji. ARNr j akni * 

Cru* cAJjjJ LJljj ^_^ J^u .oy-j^JI ^^ * LM iaii ^L AKNm * 



: ay-_,^JI e~5>, i^Lilj iUSUI i^UI . 4 



«y^* 



i-i^5Lo i )Jm ^j o L. jj-Jj-J I ^^ 



: C$jJ\ ^^d L-,LAl >IJ| . 5 
.ok&JJ^; . ATP OU-J* ARN :U^U 
.ATP ,oLx>l .RNAt .JLjlJ^L^ tOLjj^ .ARN-m rU^.L. 







. ( ADN) U\J\ 3>jJI oLi pij . [jj.1 LJJl J olujjjl :j>j : iJ&ttl . I 

.< I^yll *i>Jl J l^U, ADN Jl J* r Sfl Uil e l_^>L Ji^_ j>JI . i . .1 

L>L> Jl J^aj 1£U 8 J5Ll^i Lj_^^ oL»Ld;l i^ jl*j ^1 Uil . y 
.»LJI i£A£ . Ij*> Ir^a oU/ Jl Jpcd ( l^jl^j) L 4 yi" [jijSs JJLL' r " -uk., 

oLJj^Ij^jj (Uljji i^OI] >) l^jrljj jjii ^jj ADN Jl , 

.(ADN) yjj>| j|| J„J 

TAC 




• 



A JJ-XI ^ — o Jx CCC, GAC JiUL. jl A*U; .1.4 
. ( 1 ) JSLiJl U» G -> Cj T _, G JLiuiJ r - dul J B Jj'^l ^L-> JL. M .1 , 

AJJSfl 



^U jUI CAC J.UL. j^ji *;l (2) J5LJI y Jk>*j 
►Cl^j^jtJIj^^^^lOJjSfl^i^JLftC'A'l -w, 



.^>l Vjjl Luli JLjjjl S.Uli JljLiJ r " (1) J5LJI ^ . y 

•Viji U*U Aii ^ jJLi (2) J5LUI ^i L.I 



: J-JbcJI. I . I 



.RNA y/jS J JtOJ .i^jJ^j-J *r*£j J J±X ^ CH-iiW J^! - 



.oy^l ^^J J J>JJ l|rtl i^U-V! ^UVI J L^I . 



^Loil jl ay. . Jy^^ cr* »j^ r J-*j iW ,J ^U-fiVI j^ ( I ) i-^jjl 

.ftljJI ^>^^ Jx *&* ^Jj^JI 



Jx ^L«-i^l j^ (o) i^j^l 



^U>VI c Lo.l jl Js. Jju, J_^J 



.ij^JI ^>i— Jx p. ARNm (^L-SsJ) jJiJ - :^^^i\ - + 



^ ft ay" j j*i I v^Sj . 



L I 



UJ0I uy-j^JI J-^U i> .LJI (I) J^-^JI J jA ^oj^ 1 cM^I- I - 2 
I . ( v J^^JI) jy Jv JI j^ij i> £> ^""^Jl ^>Vi pJUl Jl ii^L (5) 



juj^JI fcji-aJ * Ltfl JSUa ARN ^ ^ jj.^ oyJ (5) ijjJJI :£Uau»VI 



.(Jj-jJI) RNAm^ (5) - 6JJ JJI s^» l|e £j>1 oil ^ *B4«fl • V 
. (5) i^JL JJUitl RNAm j_^ r Jx Jl ^i>. £L^-?I J^j3 : JJucJI 

.(JiUI) RNAt^ : i*JI JxuiycJLi.3 





:oy-j^JI v^y J RNA t jj^ - ^ 

■ ■ 

(^J^'^L RNA = i^Jjiil ARN) 



Jl IkAdl a-.:.. ^1 ^L^^l j^J . 

L n.a- M< 7 BiLiail 6j-alJI J— >u - 

^i.^aic^j^-uiitijij^ 




SI 




80- 




Ah\U^ 







! . 










15" 



— I 



lf»>* 2 4i^iJj -- 



i * 







• w 



^> 






jy 




ri\ 



H — I 51*11.1 






J-A j> .,__. ^ L#A *— L-i «J> 



f61 ,1(19 Ji^^l^ 

II Uj«- iLJL Jj ' 



4 • 









4-X \KNl 



y 










jJ^^JUl*^ 






1 


Al «. 


^ , • 




us-Vj 


. j 




( M 




( 






-*- 


r 


1 ^^■^■V 




'**■ 1 




\ 1 1 











>u^- 



\KM v » 



■ ; 



A 



^ * tow-u 



5 
1 



.i i.ac ice ca \\(, 



-Mot -Gil - Ma-|»l»i ll JlJ^aj _ a i ^ , ji. > 






,*■ mte- 



III. \ .Ldtl 




— 






I \\ . I \<. I (SAdBoWj 



In jyL'jLJI>^ pUj 



\\ (.In. >-,>• «-" IjAjt JU iy »j JLls-! 
HbVp" N 



Ml 

HkA 



\1< 
Ml 
(.1 I 



\1 I \1< U T * 
\ ARNm I AA I U3 I <.\ 

err cm 

c \\ CAG 



lAKN 



i 






• - 



- 








< 



I w u r ^ 2 -1 
A-. 



I 



L ^ J Liy 142. 



IDI 



i74^'y^^^^>- u 



I .^ 







I 






<Jj LufjSto Ll^ 






J^\ j ^>^ji r * ii^Ji j v,i fcUu^i . -ii^i oUJi> j . ; 




(1) i£J_^l^ k_j , 




.ADN 



.ARNm ob 




• 



:UJ 



Nm Jl £L^iJ s^Ul ^| jjl^ . , y 



iJ^JI SSLSJI ^_^_o J* Li 1 



,>Ji^^lJ>^l c l^_j. i 



! *^J Jrji- JU> J\ J&* ^ ,iJLiljj| iJ^JI i$_J| ^^^ j, ^., 

.^>jULI J^J] Jl ^> ^1 Ljl>«VI ^«iU ,i I 



^yj^ 



^i^l ^U-J! aI^JU 




Jl L^U-I 



Jul uyj^+ll c*l^ iJL^I L^U-lj l* i^ULI oLjj Jl 




.rUuJ$fUU2l. 



-U-l y ji ) uy-j^J'-J DNA ^ Ja^JI yb RNAm 

fcUa-*l iU^ ( DNA t-^i ^^ ■ 1 ■ V 

I RNAm Jl 

> . £L^n iuUgj . v . ^u^i ^jju . i : ^i 

P~,J\ oLcl a - 2 



:~"tfl.l* 






DNA 




u ' u ' u' u' uW 




j! 



iila-jjJ^J 



RNAm l tv 



30 29 28 27 26 

TGA TTC GGA TGA ATG 



■ ■ ■ 



i 1 1 



J l_L 



J L_L 



■ ' ■ 



-p 




; *-zj j\) 2Jb 



^g^iJ 



1 



Oli 6 



a^ai.3 




J RNAm JSLid L^ju ^o iJljJI *JaU 




IfjtfsW f-OW * 



. *_» . 



.e 



o( -°JJ_>-U - 



. a. 






.i>l oLjjj^JI ^ ^1 Sj^^ fjjJJI ^j^ 



fr* 




ARNm 



ADN 



(ju-UI iu^J 



J| iLJ*-) ijj 

GCU GGU GGU UCU UCU UCU UUC^ GCU 



f?V V?V MV 



CGA CCA CCA AGA AGA AGA A AG CGA AG A It 



i-U l_LJ 



J-L-J 1 — I — I l_l_l III 111 



1 ■ ' ■ 



'I 



yj*~?y. 



DNA 

RNA.-" 



J-JL 



^JJCJ> 




-;i.i.j 



RNAm 

(-b-lj jl5Uj j»Ij jl J i»>>Jl.j j^JI) il^JI oLJla, ^jJ uy-j 




H4- 



oU>il ol JU Jji . v- U***l J^ ^ t LuiV l J*& . 3 . Ju^u-JI . 

£tU*JI ^^ ^ ( 1 ) ix^^il ^^o «> H Cryj^JI J5LU . 4 . i^JI . 
.J oyj^-JI frwL^j if^sfl ^fl oL'j^LI t% ki-^jJ 1 y ARNm Jl ji ^_U Jj* 



UnIj - 4 .ARNm . 3 .^J' - 2 .A ^^1 gijll - 1 :oULJI .1.2 
^ . 9 .i. I>JI »l#] - 8 &\j . 7 .P ^jj\ eljll - 6 ARNt . 5 .1 

.150 ^.Vl >J.I - 10 .^-.Vl j*J.\j ARNt ou i 

i> .j ;u>>ji a>^ ^ au^i ^j j£aji li* J^ 



uul>rf 









-.1 .: 



**j» 



>W 



Lll^J ♦ 



it 



U 



#** 



H\ 




I, ARNt fe ik,IJI 




-l ..l 



- ^j^l ^ ARNm Jl ^l 



i » 



; :r :H *±>y* • 

.UJ.il) ADN Jl 



ilLJI L'ljjJI ~>jLil\ l$_J *»^ c~*- Jj^\ fj £>±J-s :i-^>>JI il>^. . 

. sJjk* d^jy t ilx-ltf iiii^j^ i*u-ol ^UjvI ^1 ARNm Jl< 




*■*■»> -*-LC <UJ 1 qTo C***faJ lA^J^JI < T ^S y 



ftlyJI oLJLJi> _i -Uc dI^JI oLJljj 



I <y dU 3 ^y 



'jljJI o LLi> 



^TAWI ARN J Is , LK +jti »l>. »jJU . 

.illi _^i ^j>lj illi l*iai J*»u *— ^. 

r_~JI i*Lx « Lful JJU VI <U>>JI <LJl£ *i"V 



olj_JI oLJl-b 





i.lJUI.Uu-1 



i>X. £- 150 pjj 149 ^j oy^-J- 

A h G SJuJjJ^JI JlJ^a-rj - 

.AG^GAiiJUJIj 



..at • ^ 



ARNt 



^>RN 



*o>l ' J^ ^y" j j^ fN 



j^s**JI ^ iu>^JIj «-*JI LJu^ *.- 



iyJJI i^J »j^l ^iH SUjUU j^io »^^ ^-^ )l U» t > ^ iJaj - 
C*Uxi*ill »jJ^ ^ oy^l li» i**-^ ^^ ^"j-r^ 1 <> 



* *- 



.4 






W>* o'^> J5" v^i> oyjli' ^ 



^U^'^l ^Lj- .1.2 



UCA UGC UUG AGG AAG GCA GAG UUG GUU 



ii -J*** 




j^jiJJ iLojlLs y ^ fl. 7 i 

•O^J^ ♦" ^JL^ ii * iUJI ^>- ^J ^^ -^^ ^^ <J ^ 




C*L>*^ ^»^l) 



UCC UAU UUG AGA GGA GCA GAA UUA GUA 

1 J 



.2.^-^1 



2 ^il^r ...I 



,>lL 
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.ADNJI^* 



.1 



8(»- 







<^- 









u 



.oJjjj-tfjJ = j^i-J ( Ja*> i^j> - -iXJ+AZ~l 



.oy-^l rb'! ^ J_,j-~o DNA Jl J! . 1 . | 



RNAJIc-O-^Ji-jb^jb^l. 



.oy-j^JI u^Ty JJ RNA J I ^ 



* t 



Jajy ^Dl y. Jul ^1 CfJjjJ\ £L-aJ hjjj^\ oUJjuJ 

.oy-j^l £~a^ RNA jj.b £* 



J-.*, RNA Jl o| - y 



JJI ^i t*J iJU ^U^l i*-J cJlT :i^II iJ^JI i£~U 

" .14 Jl 97 i*J JLcf ^ .1^1 ^1 ^ L^jj ^Ul, U 

UN .*. jj il>^ ^ L^ ^Vl i^j :< >^ jU> 

.i^JI iJ_^l SSLiJI iljl^ ^l*i^l ^U 



>L>'**I ^^J LfJi*. J~~il dUStiil «-&* tifttitffrl ay JyJI - w 

..•u;,-ji (2) ,-,iai ,j alul oui— j. (i) jiai j (2) jj jJi\ j*±\ - 



Ja+± 



r^J^JI iUL- O^Li-l J JJU* : j>Jl I-M ^b 



* 



(l) 6 ij-i.l fistJtf »j#* - sr^ c*-^ 

AGT ACG AAC TCC TTC CGT CTC AAC CAA 



(2) 




I tlrujo Ajj^ 



* 



AGG ATA AAC TCT CCT CGT CTT AAT CAT 




(23 &>+& *jUh) 

34 = T + A + G + Cjl-P .1 
T = A , G = C oji ^jLi Uetf u 

:^j34 = 2T + 2CoP 



(2), 



0,7 



(1) 
= C 0,7 = 



T-17 = C 



2T 07= A+T 

2C C + G 

JL=T-17 



20 = 



0,7 

T = 0,7 T- 11,9 

:^j 1,7 T = 11,9 

A = 7 = ii£ = T 

1,7 

(2 x 7) - 34 = G + C 

G = 10 = C iA£ :ji| 



T 1 



T 1 — 1 — 1 — 1 1 — r 



t — r 



1 — 1 — 1 — r 



CGAGTCTACAAGTCGGC 



GCTCAGATGTTCAGCCG 

■ ■ ■ 1 1 1 I I 1- 1 1 1 1 1 1 1 L_ 
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5h|+Jh1 - NH - c 

I ' ' I 



-p 



R 



R 



1 



NH - CH - CO ± NH - CH - COOH + H 2 



I 
R 



\JU 



R 






j\ii j>- o! • 



Cruk-I , AS^I , -U uJJai ^j_^ >U?J »^>'J **M* 



: £ 



;lj 



1 - II 



SU» ijjiiU c^ aJij iU! ^ jU*-?I cr- W* 1 ^ r 3 " J > JI ^ <S 

»di j^» jm ^j Jj-^ 1 ^— <> e- ^w e^ ^ J! e^ 

Ifi LJsU ojl^L- S^ljPI ciUjUI ^ ;u_^~ J_^-*JI j^— c> ^ 



i s«j£** #ju^ e- 3 ^ iJ -' > * i, *^ , - w,i oU -» uil ■ : L 

:4JUIAO*^ 

.-.ly)l DNA ^ *>Uu-| c* 





j, ^**"Djl« RNAase pj\ — -*ll 

^>^ J* RNA ^^- <y L 

.•Ml 



RNA ^ ilyJI <y ^L*-iVI j_*J> • 
Jl ^ RNA JiJ J_^JI t \*Si\ JM 

->ll Jfc, jJJI j* RNA o! :^Ua-7l 
.RNAm Jl J^JI Jl iljJI ^ i-'l/jl 
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jl^^-L l^o^ sj^Ijjl, ^L«_iyi l^j u^ljJYl d5U^ 

■ oy-j^JI ^ > iJ^JI a^*jj . 

•J&^l Ji> <J SPjw = t 'fJJJUJ a u* » 4i-j RNA = ^ . 1 . 2 

DNA Jl cli Sl^JI ,^> J r ^J l>; L^5Ul Jjl- il^JI oUIju ^.1.3 

^ dUi .tag ^>^J| r * - a |^j| ^ Vj i ^jl^ ^Jl Li SJ^I oLJLi> ^j Ul 

VWi 



kj 




^j-* ■ 0) . J>-* « Li_c . (2) .ij^J_o oL* . (1) :oUl_JI .1-1 



i(7) • 



tfriijSj*^ . (6) .^.ji* JL4* (5) .^JjjJI J^_^ (4) 






•i>yj. 



,ii 



>. -kaJ 



II ^ Ijjas* l^u, ^Li j^j . 

•&»' j* *u*" uyj) g^ ^j Wi o^Uu^j.1 ^ _^r 3JLfi . 

^1 fr* J" ij-*JI iSL-iJI jl . a 



Ui 



3 
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.tljilf JL» tfiWI •WJj**^ 




DNA ^ RNA £UsJ p. Ul_^ >3 il^JL J 

..Ml JJ I4J S*j*j* cJtf ^1 i-JJL Ai^i *WI W -^1 

(6) »UN 



^J ^ JjlL- LJjjl ^J 3 = 6 / 18 : C U^-' 



^•1 Ja+> 






^J. 



^-.1 o^^ 



oltfVli .j^JI *» y»*>l auaUI iVj^JI -i-»Liil oLal^-1 



JlJai^JI 



T-i— 1 — r 



t — m — n-T 



Jl 



-I,, 1 , , , 1 . ... 1 1 1 — 1 1 1 

CGC GGC GCG CGC GGC GCG 

GCG CCG CGC GCG CCG CGC 

JaujjUl ' ■ ■ I LJ »-«— ' l - 1 - A L - 1 — ' ' ' ' 



: r- 



.JJj^ll r l *-b jUt, 

•IjujjJ^I ^ ^"i "***) :**- £^ ijL ^ DNA Jl ^-^ ^ '-*" : ^' 

.uy-j^ ^ Js. JyL. DNA Jl ^ *j* /J 

.# 3 J\ *i-L, >Vl IJjbj RNA Jl ^ DNA Jl jl . 3 



f28 i >J > 4DiiL.L^)) 



,JI 



GCC 

SJI III 

1 

GCC 

J , 1 t AWNm III 

i^Ji\jpy^i\ Ala . 
;>JI t 

— ; ., TCC 

s-c. Ja^JlJI ■ ■ ■ 
I 



CTT GTT CTT AAC TTA CAA CAT CCA 

cyy cyy cyy a ac uua caa cau cc-a 




ucc 

ARNm l I l 

^_^JIJ-J_; Ser . 
.Yl t 



leu _ Val _ leu _ Asp _ leu _ Glu _ His _ Pro 

CTC aIt CTT A AT TTG CAA CAT CCA 

CAA CAU CCA 

1 1 1 l 1 l 




CUC AAU CUU AAU UUG 

■ ■ 1 ill I — I — I L_l_l 1 I ' 



leu _ Asp- leu _ Asp _ leu - 

t 

»j^-ii 



<;iu 



His _ Pro 



-Jl cm RNAm 



c > 



W Jtt 4*fj» i^UI ^ DNA _j, . , _ 2 

•#j* J! r >J j^ji Mi si^ji Jd uJ DNA 



u^^JIADN.uvUtlau^iJ 







.S>klL 5>1&JI 



. V_J 



GGU UUG AlW UGA AAU AUA . v uil (J 



i^wJ 




tj&Jd 



-&■**-*& ®Jji <J W*l ^L>VI iJbu . 3 



Gly - leu - He - Try - Asn - He 

Gly - leu - He 
Gly - leu - He - Arg - Asn - He 



^^ill 



* A 




W tJ* a- ^UWI ^L v l^ ( v ) ^^j, . 4 
•uCjJi g+ OijS ^ Ur US ij^ UGG J^l/I 

^» o~U X *4 AGG 5>(j J| Try ^V, ^, ^ W | y^y, 

V jU j** ^juH(J jLj Jl ^/Li Are 



'jWl.j^lgi^ 







aUI 



RNAJI 



>s u - 



«2- 



.ADN Jlj ATP ."^> olju5^j*J . jU~J* ARN ju-JI r _>i :^Jj4 

.Uil Jib I4JL. i^Uj glu?! ,/ui J*tosJ ^UAVI - : J^rtll 
Jaii ARN Jl Mrfp j-l J»* ^> ARN D Sj/ U^ J~- W - 





(30 ^^j^ui iuL^ 




0* 



ATG ^LftUJI ^j iWtfJI i>lj Jily c>JI ADN J 
^^-^ > AUGj SAJLJI iUuJI > TAC j 

-,y»\J\ iikuJI h\±i 

GGT ATG ATC CAG CAA ACC AAACGA TGT AAC AAC TCC GCA CGT AGG CAT AAC G 
" ■ 1 1 T 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 



. I 



1 r 



u 



A KIN m 



/r^y. >J")L> 






ur^ ,>- 0^ i$(j*4I ^J tfjjl&ll . 2 

3 _, 1 Ju^^IiVuaJ-I 





Val _^ cJUJIj Ala ^uJI ^ J/tfl rjtfl 

■ Asp y> viJUJIj Ser SyJI Ms. J,Vl ^.Vl ^^J. 



.lAaJLtu 



J-MjJUd 



Ui 



.Ui 



•ij 



W? W^ t 1 ^^ 1 Uy. =* 45 ^-Jf 15 ,>* « 
•M*l r> Jl uOljlSJl (jW!) r> L^; (Ui 



*« 



W>" M^l £jU- £■ l*-i?l ^Li : 3 45 

Ll J! J>_ ^ UJLI J»b ^ uy-j^l rclfiu*? 



CCA TAC TAG GTC GTT TGG TTT GCT ACA TTG TTG AGG CGT GCA TCCGTATTGC 
■ ■ 1 1 ■ ■ 1 1 1 1 1 ■ ■ ■ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 — *~- 

11 12 13 14 15 16 1 



Ul-UI . J 



1 2 3 



5 6 7 8 9 10 



GGU AUG AUC CAG CAA ACC AAA CGA UGU AAC AAC UCC GCA CGI] AGG CA U AAC G 1 

"■11 ii 11 1 1 1 1 1 1 1 1 1 1 1 I I I I I I I I I I I I I I I I I I I AWNIM ' 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

.4 




AGG \y\J\ JU«aJ 

•Arguu^l^ 




sjjjli ^ 11 ^ i>.W» > »>Ji ^t- • * 

GCG .^yii Ser ^^-Jl jx ^ ljU ^t 



- A 



.ADNJI 



^LJlJl 



ft 



•3f ^ tfjjJJ TGG (5) ^ 
j;> ^ Ji6 ATC ,1 ATT ji ACT Ui lyAj ,«k ^ 



j%-3 .(ADN),^C 




- 2 -J^'LLc.l .-oOUJI. I_l 

.^*£, J5U.5 .^Uj>-4 .(^SU ADN) 

1 = L_^JJ 4 . i^aJ I :■■ J 

.-kii ADN y* 2 ^oJJ aVUXJI I-..UH . y 

• uu-iJI Ujjtfjj «^j iJuj^JT^JL ij^fl »j* ^.j .1.2 

feMjto ^_^il j^JI ^LJI . ^ Ji" ^- j j^ ,^ _ y 

•W tAi* u-uVi . 



JIADNJI^j^^iJ^^^^^^^^^^^^^ 

ARNm JI (^Uuj, ^JU J^_ Ii* JT j^JI 



«)S 



-«>4 



:^Lol5- uyjj\ 2^ J* yjj\ll b> j** J4^ - I 

,vi UDUail ARNm JJ ^j'iJ^ ^jjtl v^ 1 ^ o* ^ •■** f>" ^' 

w* ^i ^U ji i>yi J> j (Mbjc r (s^u adn ji i~ 

(jajjJi i>-W uaa (7) pij i>yi jo* i-*>di u** ^5^; xj wi -.>Ji 

.^jJJ^il ARNt oUJ pJ j^JI I** ±*J±J ,jJ\ J^ J 1*1,1* "* s^ 1 



w ■ * 



J 




AUC AAG AGG UAC GGC GAG UAA GCA CGU GCU 



s^uai *bui 



ARNm 



3u>j lie Lys Arg Tyr Gly Glu u*iys> Ala Arg Ala 



:< ^ iJLLJI SJjJll . j* & U*U 




.L. 

to* • 




Ij 



*~H.W 




JI UAA dijd\ »>*lj i->y J* ijOiJI j.^-^-1^ • 

ARNm alii-l Jx 2~>>JI i-L 

»i* OSj^JI Mj ji ^i*- i* *" <*" L "-^ c^ 1 ^' oLLj ->* iJ -* 










cM- 



■_-. ...i ^j .JLJ.I oUSlSUI j^ J^ aSj; »>.lj c-J UAA ".j^yi jl, 

.UGA . UAG u>ijd\ olyb 



.^1 oUi> Jl^ uu"j^JI yA* >ly -^^ r j " 4 



.97 






ouTiLJI .J /-.Jl jj^ m »C^SU 



^>^' A-»Uk|) 



uuJ*>UI ^ JS* ^i ^^£JI _^J 



«W 



30 - 




. L^ir d 55 ii-JjJI 




Sj .Li r JuJ ijM ij\u\ iJXJi Jit iijU.1 (w) ^jjii ,y ^j>Ji jl 

l^sSUI " 6j jj Jl i_^. LsUI iJ^LJI J^ LjUl ( I) ^jil J _^JI SaUJ . 

: juur jijuj_^r>u p ^1 i^ j>^j'i i*ui jx LiUi 

I U>j H - ■ ' 

I jy-j^ «^j£ ARNm^ : '^jy> yJ^. (CnJjj^D (MjjVl jtLjI jl :i^>JI . 3 

.^jdl ^jjVI ^tf ^ ijjjl L^.J i-juJJI iJ*>UI lil 

.^^Jl ^'^1 ^ r 0£ ♦- - 6 >L tijj.\ c..,.J :»yliJI JftLJI . 

I . » ■ .hll^L-JI jjJ.4 



\\ r ^\ £~* Jx iJjJ-JI IJjj-JJ J^L-iJ 






Liu iAWl ^^j 1>^JI c^j ^ 




J 




.A^- 11 tj-^rji l — 4^ 



L«j OjJlJ^—o 






r 





j 



^-« iJjuT ^jj_^3_' Lti b ■ ..j 1 1 



(i) &lj\ j^i ^ pjft\ g 
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UtjJI oUJUtl ^M «- AI)N Jl >**, ^ - M >j*j r-^ ■ 3 



.cry-jjJi .-A* ^^! r* 



*j*j J! *j** 'l^ 1 t> 



,il Jl * v AJ U-Sj ^ c^ 1 ARNm ^ ^ 



C*^ 



ADN 



TAC ACC GGA TAC ATC 



ARNm ...AUG UGG CCU AUG UAG 
juiJI Meth - Try - Pro - Meth as 



,2*41) ^yJI Juo »jjll ^ ^ j^l 

jliJI Meth - Try - Thr - Meth 

ARNm ...AUG UGG ACU AUG 

AUG UGG ACC AUG 

AUG UGG ACA AUG 

AUG UGG ACG AUG 

TAC ACC TGA TAC ATC 

TAC ACC TGG TAC ATC 

TAC ACC TGT TAC ATC 

TAC ACC TGC TAC ATC 



ADN 



DN JJ iiSUtl o^L^fL ioUJI iJjj. 

Uas i> a* MU ^ i>bdl aijjli J J*>*i •**-&> e>^' **** ( >wi) 

A ii ^ gaM .oIjuW0~JI ,*. ^b V*-* v-A* °> s^ 1 



~*^ 



4J3 



^ 




Z; *U 



I 



:iJUI C^U^ 



.T 4 Jjui-I Msfl ADN JJ ttlrfl V*UI u- G Jj^l ii*U)l - 1 
.T ^ ibfiJ gJbfl ADN JJ ttbti l^ttlfl o- G JjSfl U*U)I - y 

.C J T ji G h isJ^-! A iiJUJI • JL * U,, » 



u 



3 



RNAm 



} 



\ 




r jjW ^j jLaij l 



AUG j Iju 3L.IJL. 



Ulku-I US 5>lj) 2*1*! 
UAA, UAG, UGA 



(33^^ 










3L^ J golUs Ji>^ .Oj ^1 ^* ARNm J J^l ^1 Mi 1* 3U - tl . 

ouj^JI ,J i^jdl W*l j,LA\ l~J J Ukjj ARNm 

ARNm ur^i^b U*j Ja>* ARNm J ^Wi &UJ J* : a 60 - 30 
ARNm Jl i-*T $ ay"j^l ^ J^ ^4^ ARNm i^j> aj ly^sUs-^l 

.u, f JL4i **t tfl lj*-» tfl^ iju. iy ARNm I* >** ^1 l»U*l 

. (ay-j^JU to <y dU*xJ -u.) JJi 



.2 



«V 
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j. Jbl J* ki ^m i a»jwU ADN It] 



Jl ^ I4U a*-J j«5,l * £, 

A B C D E F G oUi> JiLi; ^1 (oUj^Al) L,UliJI UdJI ^j ARN 



1 ,2 ,3 ... ,7 ^JaiJI Jix ^i ARNm Jl ^uJ (Exon oUj^fl) *Jb ^klj 



t » 



.•jyJI oLJLi> ^J iJUL-i <U< oli L*j^. jl »lj^* i^ ^ 




(Uljll) iJiu ij>j 



I oUjj-» 



L'iUI i^j^ll j exon 1 exon 2 exon 3 



£La-?l S(l|i ijLil . u 

«j /ARNm 

exon 4 / 




lllll Ul 




ARNm rL^-i I 



^ 



WU» ARNm 



1 



pj»L ARNm ^j^Jj 



i * n x x a i- 



/.' 



«■#' 




f t 

r> ji 2*1* - i-e^l W 




Cr^J^i 



ill 



iJli^Li 



j^JIJ^J 







<$}!&&&.: J£-^. t&Jji • 

iLJI oUUj 









I^JI oULi>j oUIju ^J JijJ.\ j**«J 



.(7)00^1^.^ 






JUl^iJI 



l>* 



M I 



b J'-«^-i «y J*** -A Ujy ^ri ^ JA| JuirfU 



.WSN 



0*L^JL ^41 L^u Jl ~^±Ji\ Uii ^ jj^ ADN j, . 1 ;L ^; -^ 
I^dttl i^JI J M^l 2*UU ^ ^jl- J5* JUL, JiiL^ u-rfl 




•VW1 i-Ail iuUi ADN Jl ^ oUjUJ ^ a^ni . 1 
* J^> <^S>- ^Ulj ARNm Jl ^ JL%JI io^LJi &^ .^j, _ 

.j^-UIADNJI 
juJjJl ADN Jl J* jU-^J* ARN oUjjl Sju c^s; f Ji>%- . f . 2 

•«=-W ^ J L,>- iULdl ARNm Jl ^ obj> U* ^j dJa ^ *s^J 
-II ^Jl ADN JJ £l-uu,y Li- f^- ^^ tj ARNm Jl SU^J ;,l. " 



.J*sS^ ,J ARNm 

.Sl^ll OL'L A^ ^luljfti i*>>Jlj > l---. y J ,r:r.„ : 

<> ayW Lr*i i>- ot5e> SAfi v^>J J^u-j ARNm Jl ^ 2Uk2ll 




. u 



>jll 



a^'o-^J*- 




J ARNm > «^ C jj^_j 20 Jl_^> ^L^ ^ .^ 
20 JL* 1*1 ,#^1 ^ & Jjb4j iij> v^^- ^^ ^ J5- 

.i>iW ARNm Jl i*ki J i^^JI . b*i j^-j^JI 
ADN Jl ^ ^ji ARNm . -J &>-& .1.3 






■ ARNm Jl J* l^LLL L. j^jV ADN Jl olil> 
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- KM) - 




(4) . Iju* lj*i (3) - »%&« (2) - tflfU- jb* (1) :^W -1-1 
" ' " " .l\j l^) *i> (•) 



JLW <_^~> 



^ 5j L* : ( I ) -5-^JJ ^ WJ I U^J I - 1 - a ( 1 - 1 1 

^ J ' .(RNA) 



Ajj&J& u« ^l~> £? k-J -^j 20 = IjjfH ^IjiJI tJ-8- " ' 




N 



X 



NH 

I 
C 



N 






CH 

/ 



%100 



%30 



20 



(A) 



OH 
HO-P-O-CH O 

o c 



N 



rgggl h\ 



>« 



c— c (gj 

OH OH 



2 = 



7 = 



20x10 

100 

35x20 

100 



= U . 6 = 



= G . 5 = 



30 x 20 
100 
20 x 25 
100 



(o^L->^ljJ>!)i<>llRNAJHv/. 




(D) {&~Sfi I o<>j^ hHJ 



(R) jj+U 



ADN -1-0 



_uu J sui t > 



u 



t^| ^UMI ^ 





Jj-Oj 



40 = 2A + 3 C jl iUm Ij* 40 = i-^>jj^l -UjJI gj-s- - i - 2 

40 = 2 A + 3 C 
A + T 



i'j 






1/ 

'*- c + g 



G i±* 



= C iJ^j T !«*»■ A ftj* jU oU ; Li Ucli v— > : «J>! 



KM 



(36 ^^aii -Ajl^i) 



:uui>jl 



.1-1 



.4 ,h± 



ILI,.3.4J 



■i'j 



II ADN J 



^L^flii^ : (I) J5LJI. 

: L*jio JuJ^ . 2 

ij^l: (I) JSLdJI. 

:oULJILW.3 
_-JL~,.2.ARNm.l 



• c j jjft) - 



6 .ZJI^I s>,IJI . 5 . ( JiUI) ARNt 




(^-3-25^^1^1^) :4JL*JUI JJ jUI . 

o o 

H„N - CH - C - OH + H.N - CH - C - OH 

2 | 2 | 



R 



// 



O 



H 2 N - CH-C 



HN 



K 1 

I -. I I *Mj 



R 

O 

// 
CH-C - 

I 
R. 



OH + H 2 



:4jjJU i*k» J-ii . II 



i i i i—n — n— i — r-n — i — i — i — n—i — i — n — i i i 

GCT G T A AT GTT AAT TTA GGT CAT 

CGA CAA TTA CAA TTA AAT CCA GTA 

■ ■ ■ i i r* i i i I I — I L_1_J 1 — I — ■ 1 — 1—1 1 I I 



ADN 

ii-JuJI 
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. ARNm Jl iL-L- J> *• ^ J>1 ( 1 ) ADN Jl iLX. J> :2ViUI - 




L^L-JI cro u^ 6- "j^ 1 ADN Jl &^ "^ oL ^^ *• : - 

.(IntronoUj^l) :i)ljJI > ^1 * 
Ux ikj il, ZJUII j*i ^1 J** ARNm H iia^J.1 ^ ADN ^ . I^fl - 

i oijuj^^Ji ,>* e^ui Jwi ARN Jl aA* - 



.jjijji gfetfi a* 



ARNt Jl J^J ^ JiuJ ^Vl l^ 




. ATP. 



. ARNt . ^*j3 r _>l :-UJ!5UI ^U*JI - 2 



ARNt 



+ AA + ATP g-li— « AA - ARNt + ADP + Pi 



(40: 




3 



val 



-A.Glu-Ser-Val-Ala-ser-ser-Thr-leu-leu-Arg.l 



1 d ^ a * » 



UW ,-»» ui-Al 4*-*- 



*• 



UU i~>l OVUI JT ,> -A :J-*1*J 

.leu ^u-^JJI ,J^Al o^ 1 a* 





2A = < VI ( 2 ai.jG + C = A2 + T2 (G + C) = (A + T)2 



:(1)*J*UI 



<y ^-^ 



r = A = 5| ^ 40 = A 8 40 = A 2 + A 6 40 = A 2 + (A 2 x 3) 
G = C = 10|^o J 30 = 10- 40 = C3 40 = (5) 2 + C 3 



I I I I I I I I I III III 
ACCGGTTGGCACGGT 

TGGCCAACCGTGCCA 

■ i i i ' i i ' i i i ' ' ' ' 




■ - • 



: ADN Jl 



(oVLs>y JJ>\) 



+*ij 



- ^ 



(38 cjj+us ajL^t) 

JJldl AKN *Sl. 1 - 1 
JUj^sTI ii>^ . LjI JiUI ARN Ji-Ai. . 

jy» SkJ* ARNm Jl ^_^~o ^ ^.Vl gkUl SjJj Jic dy* :ii~^l 
. >&dl "uas v-> JjLjjV 1 ^juj Anti-codon SaUtl ij-yi ^jj XajMj^ 

: Lr-Jj-^l •V^' J^ <y W* ■>-"^ 1 *foW - 2 




T~i — r 





tt — r 





^ 



CAA UGA UAU AAA UAG CCU 
., GUU ACU AUA UUU AUC GGA 

-Ulju —I 1— I 1 l_l 1 1_| 1 |_J I II ill 



JiUI ARN Jl p|pi 



ft* 






~i n i n 1 — n 1 — r - 1 1 — i— i 1 — r - 1 - 

GTT ACT ATA TTT ATC GGA 

CAA TGA TAT AAA TAG CCT 



Jj-JI ARN Jl hJai 



J— Jl Jjjj; 



:tfjil J^id - 3 



J L_l 



J — I— I 1 — I— I 1 l_J I 



-L*jUI 



c l 



ju-YUU2l.r 



J^-j ARN J\ ADN fcUwJ :»>lkJI .1-11 

g ;r.../yi i,l^ . u 



~i — i — i — i — i — i — i — i — i — i — i— i — r— i — r 
UACACUCCUAAGACU 



g...;,7..,.,7l i,l^ 

ARNm 



4- 



"i — i — i — i — i — i — i — i — i — i — i — i — i — i — r 
ATGTGAGGATTCTGA 

TACACTCCTAAGACT 

-i — i 1 — i — i — t — i i i i i i ■ ■ i 



4*1 



r J\.2 




\j,iLU\ 



jJjJIBjjJU^ 



- 1 05 - 
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(42 JIJI aorfN p\j) :J^ r y. &*jl)l - 3 

(ARNt^Ja^v^^l^J-l .ARNm . r j_*JD SeM- 
ijucu a-1- JjUaJj . ARNm J* r jj_^JI JU*[ j^. iJlk^fl . 



(42 t > : j > ^t wul^?) 

. arn jj »>* i-jjji u*u As-W'i :^i J--W J 1 -^-! lM~" - 1 - 1 

.ARN Jl j-Ua-»j jL— • ^o ^*-u j-lil Ji-U^JIj 
^^^ Jx ^U&VI A*) M >b ARNm Jl ^Sj ft iCiUjUl - y 

- JW 1 J! J*** M ADN <sy-~* *> 5j ^' ^W ^-^* il * s ! ' ( ^ 

. (ARNm) J^-jl ARN J Jju^_ -k--j Ji> ^ - ^"j^ 1 t}^>\ * 
ARNm (4) r jumj (3) -6 J "»>J ^ ( 2 > **>-• ^J ^ 0) : ° Ul ^ JI ■ ' - 2 



lL$Li_dl Ij AaJ 



II « 



o- 



I 



ji ill> J 3-4- 



>>JI :^UiJI . a 
.LUI il>^ ^ J/i\ il>Jll :>UI - P 

LI4JI ii>^ ^ iiJUJI iU-JL 

:OUUI 



Kjj SiJusjj iL-L- 




iJjJI i>«lj 

iijji.i 



Ik^l. 



U41N.4 



CAC ( T< KG CAC CGA AGA AGA TGT GAG TCT GAA . 4 

CAC CT( K G ( AC CGA AGA AGA TGT GAG TCT GAT J 

CAC CTC ICG CAC CGA AGA AGA TGT GAG TCT GAC J 

CAC CTC TCG CAC CGA AGA AGA TGT GAG TCT GAG Jt 

->lj) A i-XJI & 2 j 1 auLy.VI Ou^J.1 C%i ^..>...yJl iky I J£jsj . 5 

.(25 ^^dl 



COOH 



COOH 



COOH 



COOH 



tiJn 



NH 2 -CH-CH 2 -SH + CH-CH - SH_»H + CH - CH2 - S - S - CH2- CH 

[0] I t 



NH 



2 



NH 



. C^Ufc 



NH 




J JbljJ £* ^L^Sfl ^Lj-V 



1*hA| ^Lo-Sfl ^ JT 



J L-L^j k>x- 2^. l; 



•^fcaWb 



rgftrfl 



. >_) 



IfJli avJj^JI y/jj J i^cVI ^U*^l JU^V l> jj- L^U.1 k-j J . 



• ay-j^JI ^T^J ^j^ ARNt Jl ^bau-Yi . ^ 




.CxJjJl ^Sjs r ax Ji>X ARNt Jl J** JJmj ijU J 

^L^-VI ^>^ Jdtii sJUUJtl J* O^afl .1.2 



ay-j^JI ^3 JiJjSj iJljJI i^jxll ^J p_ LfJ ^ i_,L,l iU^ j^u- . y 

(j? r^ ARNm j,> ^ J_^J| J| jjL, ^jj|_, 4^-VlJI 



:o^lJ^.^ 



ADN.i .ARNm. 



£ .rUtt-71 ^ . ^ 



•C 



^-VILIju.I 



10/ 



- 106- 



.. LJI >*< Ju* ouljlSJI . lis* 



(44 < ^ j> «2< <uuh) 



td. 



iLJL-(3) . 



.^J^J (2) .-..ujj-J^J (1) :oU 

■jj-Ub iiijlj (4) -OljuJjJ^jJI 



l.l.l 



:< y. 2 ^u*JJ USUI i^U^I gtt 

^jJL* Jj-jj) tjy»«--5al ^jJi» ^^/Ui' ^^-* *^i_r? '(G) iyjjl s-Lfcli 

.iiLjjJu/jiil Ja+> «^ij> ' (uy*--Sj 

: JjJ4.I g«*LU JJbfi . 1 . 2 




L^^i 






— . i :ii^j«JJ l «J 

C G T 



JJi£. 



t = A iJi_t : jl ^LJI J— J-t-tJ I j_ 

= i^jj^JI -ul>J! i-u) J T + C = A + 



T + 

(3,12 j 0,93) 
= C ijj. 



La-i" ,G iJiC = C i-U. 

.(i^ju^JI^I>J! 




yb Lo Ufcj ,G -^-^ C .T^±=^Ajli (1.2) Ji>JI ^LisJ Jit . U< 

. (lJiUJJl^* 1 ^ 1 ADNJI 



0_o ADN Jl o_^_ £*» , (1) SJLJ^I J iii-II ADN Jl -CJj> iu* <y £^ 

.(G £ .V;C) jd^J^vA) 
: ADN i*J2i ^ i^jjjVI jxI^JI v L-> . i . 3 

24 = C + G + T + A : bjJ 

C = G . T = A :ji U 



24 = 2G + 2A<= 
12 = G + A4= 



1,4 = 



g 



1,4 = 



(1).. 

A2 
G2 



G-12 = A 




i i A + T i i 

m= g7c :M 



- hw 












i\Jl 



\J U ii-lJ «M>}| ^ jc^ll ^j| ju l> ^1 ol^LJI u* * 

•*>yW ^_j4- o^ ^ii^ ^ iu 

.CnJj^l iAJ^ ^ ^JJI JUiJI ^| jW( ^i^i ^j, oiA 



ft 








Jbl'-U 



^-"Wj t 1 */* ' ^ u ' ^-^ er- 11 J^- W r -^~i . l 

W ^ ARN Jl ^i t U^yi jjk Ja ^Jl ^y oWj^ 

L- 8 - ^ t U4 ? | ^ u^u, Ijbljj (2) .k^jl i j^^j 
.i*j-JI ^ p^SUar r * 12 UUI J| 8 icUl ^ ^^^ J5Li, 
J^tii 4 ixUI ^ B Ij^j ^(^ (^ ^l^^, j^^. (1) ^^ 

i ji t uk^i b \ j\ aji g^ t usyi ^ ^j ^ ^^.j JLa j^ 



r 



(4)_ j^n i,i^ (3 ) .a^i L _ ^ (2) . our^rj ADN (1) :oUUJ| _ 2 

•4*1 (») -^^ < 7 ) -«w (6) ARNm (5) .^L^VI jj, ^ ARNm 

.^Ui^yi J li^. > j| 

^^J'-v - y-a-yi.l 

.3 

5 ** UJI ADN TAC TCC CTC AAT CTT AAT TTG 

Se*UH ARNm AUG AGG GAG UUA GAA UUA AAC 

L>WI jljUI 2LJL Met- Arc- A «l.. I... * ... . 



I ^UJI^ADN TAC TCC CTC AAT CTT ATT TTG 
^ ARNm AUG AGG GAG UUA GAA UAA AAC 



iol*J 



^JliLL 



^Jl ATT »>| JL cIaaJ a- ill ... .., ^| AAT j^y, Ji,^! j^ 






- 108- 




:OUUI 




*Jl>j 



*Jl>j 



(i) 

(2) 



J«JLb &*lj (4) 



Ml. IM 



ARNt <>• * j> (5) 



7 (»U 5>Ij) ;>yl JfUu (6) 

ARNm (7) 



:SJSl C ^i * 

ADNJI^/UL.gJ. 
ADN JJ U\ii\ Jao-SJI Jx iU*J* ARN Jl r _>I ^y . 




cAxfj^fj* J-li-o (ARNm JJ iJj&LI) UuJ-l c 

.iujj/^l j^lyUI >&; j»j . vJUJI ADN Jl -L^J 

.J^-JI J*i ARNm Jl ^j> J£-U . 

.iJljJI Jttfl j^J ^ .*i- JJUI > ^1 oi> . 



.^Ul J_^JI ARNm Jl JJLiJ . 

^jUll .1-3 



^ j4i . (24) plj ^Sfl j*J.\ t y J (2) J^iJI & (1) J^JI -ii^ 

.(Leu) ^ (2) J^JI«yj (Phe) ^ 5jU (1) JSjJI 



: ^is^-yi 



,^-Jl^i (2) j CD ujvl^JJI^i 



* j j*>7i ui e^ 

^^Ij^lyUI^V-V 



^l*JI ^ li Ju-JI >J^ iLL <> M 



III 



(2) 



c; 1,4 = a 



12 = G + G1,4<=G-12 = GM (1) J jv^l 



12 



5 = C:^j 5= — -=G<^12 = G2,4<= 

2,4 

7 = T ^ 7 = 5 x 1,4 = A : (2) J ^^cJL 



:ADN Jl; <i > .vifckill ftjLfc j^. 



G j CjJlx:<T j A 



iA£ 



I f f 7=A 

jl^l { 

I 5 = C 



G 



A + T - 



G + C 



o* 



•JJLUI. 



ADNJI 



lSJ> 4-rU ^JL. *jyw ^ 



■* — — — - Ii%«JI »i* ^U> UjuL 
G + C 



i~j fcltf l$SL-Lc Ji, . (G + C) i_j oLj, ADN Jl J&j> d-li S^j »|*£ 
C,U .iiLJI ADN Jl Xjl^ ^ (G + C) < (A + T) i^j J U, . (A + T) 




:i-JjjVI JLcl^iJI ^wV 1 

(B JUL) jlsjJI jjmio a,LJL ^o .j> . 1 . J5LUI <y l^jj * 

23 24 25 26 27 28 29 30 




Jlj^JI IjLIM JjO> JL*^l * 

* 



GGU UUU UUU UAU ACU CCU AAA ACU : L J US' ARNm Jl \£* 
111 ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ' ■ ■ i Sr u -^= 



:y> (B) iLJUl .j* Vjy J*^ ^Li * 



CCA AAA AAA ATA TGA GGA TTT TGA 

' ■ ■ ' ' i i 



.UW*-*!) VWlUAfl 



ri^&JIpJ. 1.2 



110- 



(47 ^j^i\ *jL*)) 



* M 



© - Nil - 



CH 



CH 



- NH - CH - 



O 
C - NH 



® 



t 



f « 



CH 



2LI 



c«~ 






L^ 



bU>*^ 






iLkxJl 



•f*Trt c»wjj 



;L*iSu 






^fcJ^IM 



ft 



iJj>JI (ADN) SJjJll .J 



i^ LJljj ii-J ^LjJ ^^u" :»>UI - I 

33 ^ i>.yi <y A _, G JIju^I :^UJI JJSU ;l~JI . 2 

361 ij^yi auLo CCCA oIjlj^JTj-JI iil^l :cJWI JJ^ i—JL, 
uu 362 SylJI jJ CCAC iiL*l ji 362 i^lj 

.1 j V' tfSS^pmAS >^-*JI 






23 24 21 2ft 27 28 29 30 

@HLru><phr) (In) 01") (p^iK^-C^r) 

I 



: JUtf ARNm JI ^ i^l^l 5^*}| J^ Jl*^L * 



GGU CUU UUU UAU ACU CCU AAA ACU 

1 ' ' ' 'I III III III i ■ ■ ■ . ■ 



I 



^^UJI^i (B) *LJUU> Ujja J*^ &&J 



CCA GAA AAA ATA TGA GGA TTT TGA 

111 I I I ■ ■ ' ■ ■ ■ ■ ■ ■ ■ ■ | ' ii ■■■ 



^Ji\ u h^n U,LLJI ijj>W1 Uj^J\ *>> ^J AAA l^jy^\ ,-- IjljuI 
^^iJ XLUll .i^UII ^i SJjjll ^ ^ GAA JL.BUH, , (phe) (24) -Jj 
G H ^Ul ^^Jl ^J 24 *>yi ^ A JIjli^I J (Leu) . iM)j lt jJi\ 




12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
AAA TGGGAA AT T GTT A AG 



12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
AAAUGGGAAAUUGUUAAG 



ARNm. 2 



lys - try - A.Glu - Isoleu - Val - 



lys i^VI^L^IiJl^ 



i^^u- ARNm ^y^ t >4 J 3u H G SjlJ^J^j (Sitel) ^ . y 

.ADN JI J^ ^_^_o Jx C tlfjjfjj iiUJ 
yi i^^J ARNm ^ — o J^ U ^j 15 ^ u^Jtf^JI . Uai-lj 

.ADN JI -L^ ^jx— JU A ^bj IS fSj UfJSj£\ 






II ■ 
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Lai 




XPA po?! iJU^ 



Leu-Pro-Ile-Val-Ile 



Oi» J u*Ull ^^-Jl ^J XPA (MjjVl ifj^o J Jjus; iL»UI .^Udl . 2 
JUi ^ r J Js. J J _^J-I J1 rf J 1/ 66 pij LftTUUI ^o G u^-tfj-JI 
.(ADN) JjfjJU ^_^-~o Jlc J^bJI *i* *H>I J JJUitl JJi-l c ^Uj ^ku^ll 

2aUU a--* r^r feU 24 x* &*> (T-T) J^^JiiJI u*^!..* 



XPA 



r-> 



PJ JdUI 



(T - T) *~J oL; Lol . Jiil ^4-a; Jc jiL5 ^w? 

r jjl _^J JJLi-l C X^I ,> *,J XPA r J ijjJ r ^ **- yUtl ^^k-JI jJ 



(50 ^^j^O)) wuL^.) 

j-l^i : iii^ii.i.i 

.U4JI : Y JJ^ 1 - .*Jlki-?l :'>" J-t^ 1 " -i^^V 1 V J-t^ 1 

146 = i-i^l ^L>^l ^ . 2 



13 



5j*>Vlj 4 1+ljA ^j *4*N \y*\j JjH\ ,»>.lj 148 *j*j . :J-JaJI 

LvVl ^U>'^l &* j^s 5>«lj 146 j^y lil .Ui »>.lj j>j 147 ^ 

146 -u-O" J >* 



(S** 



Glu - Arg - Phe - Phe - A. Glu - Ser - Phe . 3 



39 



40 



41 



42 



43 



44 



46 



.Cj\xJjJSyJ *pl jljii - 1 - J 
:iJlJI o^UI CiVU.1 ^J»l Jj-i 



.42 ^j 41 pij gpsftU)! ii>^> JLc AGAA jj AAGA J GAAA 



ij^j (^) i^ ^-Ju^i UJjjlf) ADN Jl ol>.l; j- ^i: »>JJI jl . 2 

, fJ JI > ^ ^ gj.U > () uy,U j^Lxi i^Sfl >L*Sll 



AGA AAC GAG UUC CAG UGC CAA ... GAU CCC GAC A^C OGC A^C CAG C^C ^UJ| A R Nm . 3 
AGA AAC GAG UUC UAG UGC CAA ... GAU CCC GAC ACC UGC AGC CAG CUC ^Ull JJVI ARNm 
AGA AAC GAG UUC CAG UGC CAA ... GAU CCC GGG UGA CAC CUG CAG CCA JUIJJVI ARNm 

Arg - Asn - A.GIo - Phe- Gin -Cys- Gin ... Asp - Pro - A. Asp - Thr - Cys - Ser - Gin - Leu ■. JjVl JJ^ iLJl . 4 



Arg-Asn-A.Giu-Phe 

Arg - Asn - A.GIn - Phe - Gin - Cjs - Gin ... Asp - Pro - Gly 



yUljiUi^JL 
: AIM J-6U vJL 






•U*VJ iix J ^ j| jL-^JJ 




-U-aVl ^J iJL/tfl ;_SJ| o^ Jj^J^ 



- - - -_r pre— VJ»- w.-;— p)-w M.M.AT1 

Jjju^jftl iJUUI ^c^JI rjUUJ 



V L^ HFB g^| ^ ol^ 4 - 3 Jj^^J^I 2_^ ^\ ^jp ^ 
J.^J^LJ ^^J| VLLiJI o^U^JI uLii J W | ^ j ^ U | ^ 



6U^4 CiA **aL^I l£Li.l ADN JL£ i. r ...;t 




iij^ii^vi^jb.i.i 



.uy"jjU^ out; ^-jxli ou Iki 



'J 



jl JLU jl Jljl 



L Ul (ADN) JJ^I ^^^^ JU: ^U, ^Jb- :5 >J 

r^iLJI ^mJI Ju£ XPA ^JL^ .l.u 
Leu - Pro - Thr - Cys - Ac.Asp 



in 



I III 
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: ^k>W Ki <#M <SJ^ c^JI jkJ.1 . 1-1 

.(J^JIARN) ARNmJI Jjlc . 



Jh Hb CfeoUj*^! g^aj ^ ARN JL 0> i*dl ^ ^aijJI j^ i . 
JUL*] Hb uu^^JI ^l^j ^ ARN JL o_^>dl fJuUJI ^ J . 




iUU 





ARN 



u**L ,*t (, - n_,AA. ^ . „ll Ji_„ Ory'jj-J 




•uy-_^ Jl (ARN m ) L^JI iJL^J 



^^" <> JJ^ L«J oUjj_^JI . 



^-rtUiJiMj i^^JI gjLJl JJ^- 




u~i>" J*. Jj, (2100 Cpm) l^S t Un\ i^f cjtf oLojj^JI y^, . 

C 

• Oy'VI J-J-dUl .SJuU* 

r J-e ^U Jo, (Ocpm) 2*uli ^UMfl JL*r cjIT oUjj^JI ^_, ju . 

•tnJjjJI v_~S>J ^jjs* oLojj^JI ^ r^^U^VI . ♦ 

yUi* hU, (ay-j^) oyVl J^_iJI 4i*i, Jl J^-J^l 41*^ ARNm 
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ATP Jlj byton oLc>i W*l ^u>Sii h^ax ,* J^l ^^— c> - 

.ARNULJvV ,j> (UUr] 



IBB ^i dUi ^ oLojjj-oJI 2kJ* oy-j^ J! WW 1 'j-*-^ 1 *•*** - 




j -r 



SSL- i) 



jLfi (^yj^JI £-* p* :ji» i-tr-^J 



; C >J Jujl^?! o^U>ll ^ l^j ^ J>-^ Jl iJU-rtl ctt^l 

. (ARNt) lauii^*)l-3 



(ADN) 17 . (ARNr) 



J* I3j*&\ oL>*ll *> 



6^>lj J-*»w »i»*> ik-ld 



, (ARNm) v 

(ARNm) 




; Jij (ARNt) 




."«' 




J\ l4^>yj (ARNm) ^ ^uJI olj-lj 5* I^L r yL (ARNr) .> 

.(ARNt) I ,-auJlikJ* (12) uy,„ 



*3\jaj p^j iA* JJ^ *3>lj ^> ARNm JWlj i-»U *Jj^ u^sy. J& - 
.L^i ^L-J ARNr j ARNt <*> J .uy\^JI J i^.uil i-^Sfl ,^-J.I 

.oL^JI^ij* 



ARNm »j^J 



.ARNm Jl ^LJJ uy-j^JI ^ J 

.cAvjw + arn tjW :LjL ^ iJI oU -^ 11 ■ 3 I 



n«» 









o^' 



ill ^aJ 

il , JxoJ-l . « «7 --1*% . I purine • .*s/l u J_ | . 

L»kJ ^S 21 ^^1 ^ C JL.j 7 j 6 .^.j,^! ^ T Jl g,j i^-jj . 3 

ADN 



^TAC GAC TCA CCT CTC CAC GGA 



ARNm > AUG CUG AGU GGA GAG GUG CCU 

—Jl j.us* Met - Leu - Ser - Gly - A.Glu - Val - Pro 



L>* 







• r j%» . 3 .iJjJI . 2 ^j^J yJB . 1 :oUUI .1-1 
***Ji>«U »-^>J ^^ - 6 .4-1 ^> I£U» . 5 



.^JUtaC oy-j^ . 7 -i^jj^^-ij "«a>j Cj£ . 6 . 



- 15 . 






-JbiSL-i.10 .jal ^oy-j^.9 .^jl^Jl J-^^.8 

, ^4 JI ^^"J^ - 13 -uy-J^ - 12 r j>J* . 11 

I ^U*l ARNAt jjudl . 14 . fJ 

ADN. 17 ARNm. 16 r _>l 

ARNr.^- ARNm 



ARNt 



>Li-i> ^J uy-j^JI g ? ia3 oLlk^, J>l^o ^^Jj UJjJI ai» : JJ^JI . 2 



L_i>LkJ 






.»ljJI Ji-li i^jj_^JI oIj^^J 



ADNJIobjJ. 
*b^ijp.jb ARNr Jl. 
W J! ^-jj^JI olo*^l c^j ARNm j ARNt ^ Ji* 5 
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l^ij-j-l 


lJ^I 


C 


G 


3^1 


c 


CCC 
CCG 


CGC 
CGG 


C 

G 


G 


GCC 
GCG 


GGC 
GGG 


C 
G 



olvlJI cik^-o JJLjj . (X 



iiU*ll ol^oljlj ARNm JJ 



:ARNt 



■ 



ARNm: CCC CCG CGC CGG GCC GCG GGC GGG 
ARNt: GGG GGC GCG GCC CGG CGC CCG CCC 

u i ,7.,.....tl JJL, g^U-tj (ARNt-cys) H Ja-jJLI g&tl ayTtfl jx ^*j ARNm 



■- + - - 



<J ( _ r Ly»Vl ytflti-l ^^» >V4MS( £*~J yill iJ^I Jl»J^ . 



■\.j-7.j ■ ■ 1 1 iJucLo .J ^i*-^l u-mJ-I £^i ijJ- ^xJI ^ ARNm Jl Sj-olj jl . 
Jl ,-^Al gitoJ.1 Jiij ^Vl U*j ARNt JJ oLail 5>.IJI jbJi^ Jj> g* 

.(Transcription) rL-ii-.VI. 
. (Translation) iu^JL 




■ 

JJl*J! «-« uu-^JI Jx OycJI .1.1 

ADN :>" i«JL* 




Jl 



UI^JL 1 ii^JL ili*tl SJU.JLI du^)- »I>JL i>lj Ja-i. 

. (2 Hgjjjf) auJuJL- £-• j^&L. - 

.(T) uu~JI iljjfii %J*\j}\ >j>3- 

.ARN :V" W- 
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i* iWi ^^ > t u*vi ^ j^x- ^ 10 ^ -j, 

ARN Jl ^ W , oUAA^II W ^ ^, ^jJTgU^ ^ ^ 

Jl JU*l dJi ^ j^j, ^^ ^ ^ ^_ ^ 3() ^_ 

'tfM J! M y- ARN 

^ M v u ^i t usyi w ^^ ^ OJii ., :LU( . , ^ 

•M ^ ^ e- A RN J. ^ > JUL, ^1, WJ Jj ^, 
V^ 1 Jl **4t (M VJ 51^1 ^^ j^ (ARNm) Jl ^ ^_ : ^}Ux-,yi . 



•iljJI ^^^ ^ ADN Jl ^ U^kj ARNm Jl ; 



• ti 




. ♦ 



'C^jJ 



• IJJUIJ ARNt Jl i^Li* J^c . ♦ 
K- Jl SkUll i^oVI ^L>Sfl JB : u JJd . ♦ 



.3 



sp^l^ljUlloUUI.w 
oUai^yi.3 . ARNt JL ^Vl ^1^1^.2.^(^.1 



2j^i 1 


lo^LI 


U 


G 


3j r Ji| 


U 


uuu 

UUG 


UGU 
UGG 


— — ^^— — — 

U 
G 


G 


GUU 
GUG 


GGU 
GGG 1 


U 

G 



LJl 



J-^-iJ .1.4 



yij ARNm JU ol^yi 
:ARNt ^ 5iU4l 



ARNm: UUU UUG UGU UGG GUU GUG GGU GGG 
ARNt: AAA AAC ACA ACC CAA CAC CCA CCC 

J C4i! ^Vl J>J U^ JSU.ll jl^.11 ^^ ^ : JJ^,_ 

^i au^^-JI jLSlo J^_ a*^ Lf (ARNt - Cys) Xk.L, Ji; ^ »** L* 



Ju^J 



V H 
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JL, Jl RNA J yyi ol>4JI (u-j-U) JjJ> 



1 

«Jj*)l 

JjVi 




J^JI 

^JLJI 


u 


c 


A 


G 




UUU) phenyl. 


ucu 




UAU Ityrosine 


UGU \ _. 

I cysteine 


U 




uuc J alanine 


ucc 




UACl 


UGCl 


C 


u 


UUA| 


UCA 


serine 


UAA. 

1 stop 

uagJ 


UGA stop 


A 




} leucine 
UUGl 


UCG 




UGG tryptophane 


G 




CUUi 


ecu 




CAU L.m- 

| histidme 


CGU 




U 




cue 




CCC 




CAC' 


CGC 


■ p 


C 


c 




leucine 




proline 






arginme 






CUA 


IvUvlllv 


CCA 


• 


CAAi 

) glutamine 
CAGl 


CGA 




A 




















CUG 




CCG 




CGG 


G 
U 




— ' 1 

AUUl 




ACUI 


AAU 1 „„ iM 


AGU| . 




9m^0 %# 






| asparagme 


} serine 






AUC 


isoleucine 


ACC 




AACl 


AGCl 


C 


A 








threonine 










AUA 




ACA 




AAA) 

\ lysine 


AGA| . . 

} arginme 


A 




AUG methionine 


ACG 




aagJ 


aggJ 


Q 




GUUi 


GCU| 


GAU \ acide- 


GGU| 


U 




GUC 




GCC 




GAC J aSpartique 


GGC 




C 


G 


%^ W ^^ 


valine 




alanine 






1 ■ 

glycine 






GUA 


w M * * ■ ■ ^^ 


GCA 




GAA \ acide- 


GGA 




A 




GUG 




GCG 




GAG J glutamique 


GGG 




Q 

. m 







Jl 



ADNJ 



iU5Li>L4 









. (2 iiJjJI) 6j>lj iLJu* ^ dj&z . 

.ILjjji jx 1^5 ^ jiLiu . 

.(U) J~Jj_*JI :iuJjjVI DJxUJI ij>j. 

.(Transcription) ^-JliJb.^^ (1) *aJ_JL 2\.u.[\ iJo^ll . ^ 
RN Jl j* J-^L, JSLiu il^ll »j* J^U. aA iltjj iUJll »oa 

^ljl- jj^ sa^ii (j^Vi jj> ij^.1 jjy i -^ja\ j^ i*j% ^ 

. ( ARN Polymerase) jU-J* ARN r jJl Ji-ju, CLk-UI iLJUl) 

J > 4UU'I.2 



c 


G 


T 


A 


C 


C 


A 


G 


T 


G 


C 


A 

T 


V Z*H 


G 


C 


A 


T 


G 


G 


T 


C 


A 


C 


G 


G 


C 


A 


U 


G 


G 


U 


C 


A 


C 


G 


U 


>" Wl 


C 


G 


U 


A 


C 


C 


A 


G 


U 


G 


C 


A 


i^£>JI SiL.ll oljtfljU 

ARNtJlJ^o^l 


frnrf 


0^*J~is> 


l>U9- 


* 


iiiljil JLu^l ^L>Vl 



. (Translation) i*>^JI 2S>j* ^ :iLuil U>J\ .1.3 

ijy I mjUI JUj J-> : ARNm Jl . 

^u>i ijbic ji iiyi IaJai t*j roUjj^ji . 



^L>^U ^ j^> : ARNt Jl . 

.oy-j^JJ ilSLiil oL>JI si^Al ^U>^l . 

.ARNt Jl JU ILl*V| ^U>^l c—i; . 

X±Ji\ ^U>VI h..^-j . : ( ATP Jl) Sllfc . 



.JLi**j ajju* J-^-U :ii>^ 



■c 



(51 ^^Jl ^ij) ;l^JL k-JI ^^i ±j*a rJ . 4 



I2» 



- I??. 



